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I. Introduction

This report has been prepared as the design summary for the Restoration of an Unnamed Tributary to
Broad Branch. Stantec, formerly Greenhorne & O’Mara, Inc., was contracted by the District to design
restoration plans for the project area. The aim of this project is to restore the Unnamed Tributary to Broad
Branch in the project area as a natural stream channel with stable morphology and a functional in-stream
habitat. The proposed restoration work will improve the water quality of the Broad Branch subwatershed,
moderate the “flashy” stream flow that is disruptive to habitat, stabilize channel conditions, enhance
stormwater recharge in the watershed, restore a currently piped stream to a natural channel, and preserve
and enhance the existing wooded stream valley corridor.

The objective of this report is to summarize the technical analysis of peak flow rates and hydraulic
conditions affecting the project site under existing and proposed drainage conditions. This analysis
includes an evaluation of both onsite and offsite drainage patterns and flow rates for use as the basis of
design for permanent regenerative stream features and stormwater management facilities and for the
determination of impacts to adjacent properties. This report was prepared in accordance with the criteria
set forth by the District of Columbia Department of Health Storm Water Management Guidebook
(SWMG) and the Federal Highway Administration Hydraulic Design of Highway Culverts Publication
(FHAHD).

The approximately 10-acre project site is located in the District of Columbia (refer to Figure 1:
Vicinity/Location Map). The overall project area extends along the Unnamed Broad Branch Tributary
stream corridor near 36th Street downstream to where the stream channel is intercepted under Broad
Branch Road. The project site is bordered by Rock Creek Park to the east, Military Road to the north,
Nebraska Avenue to the west, and Connecticut Avenue to the west and south. The project area is within
the Middle Potomac-Catoctin watershed (HUC 02070008).
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- Project Area

Image courtesy of Google Maps.

Figure 1-Area/Vicinity Map

Il. Project Description

The Broad Branch watershed is a highly urbanized sub-watershed of Rock Creek located in Washington
DC. Urbanization has affected the overall health of its streams and led to erosion and degradation of
many of its tributaries. This project involves the restoration of approximately 1,600 linear feet of stream,
which drains an approximately 170-acre sub-watershed and is currently piped beneath property owned by
the National Parks Service and the District of Columbia. The stream restoration work will involve the use
of stormwater infiltration BMPs, and streambed protection to simulate a natural watercourse while
slowing stormwater flows, allowing for more groundwater recharge and restoring the natural stream. The
daylighting of the stream and the realignment of the existing streambed will be included in the restoration
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work. Groundwater recharge features, such as bioretention cells and regenerative step pools, are also
included in the design.

The design involves the establishment of a low energy meandering stream system characterized by natural
channel and floodplain geometry that utilizes the existing stream valley and historic stream channel to the
maximum extent practicable. Structural features include low gradient riffles and deep pools with low
velocity flow in the surface water, as well as an active but low velocity subsurface flow through the
substrate between the bed features. Seepage wetlands and lateral wetland project structural components
are incorporated into the design to compliment the flow and habitat features of the project area and to re-
establish baseflow.

I11. Floodplain Information

Figure 2 and Figure 3 are reproduction of the Federal Emergency Management Agency (FEMA) Flood
Insurance Rate Map (FIRM) for the District of Columbia, Washington, D.C., Panel Numbers
1100010004C and 1100010008C, with an effective date of September 27, 2010. As illustrated on Figure
2 and 3, the project site lies within a FEMA designated Zone X (Unshaded). Zone X Unshaded is defined
as an area determined to be outside the 0.2% annual chance floodplain. These figures are included in
Appendix 1 of this report.

IV. Hydrologic Procedures Used

As recommended by the SWMG, TR-55 and TR-20 were used to estimate peak discharges for the 1-year,
2-year, 5-year, 10-year, 25-year, 50-year and 100-year 24 hour storms. Watersheds were delineated for
existing and proposed conditions using survey data and 2 foot GIS contour data provided by DC,
supplemented by field observations. Figures 4 and 5 show the existing and proposed watershed subbasins
modeled in TR-20. These figures are included in Appendix 2 of this report. It should be noted the
drainage patterns for the existing and proposed are significantly different from one another because this is
a stream daylighting project and drainage patterns are being modified.

To determine the Tc, travel times were calculated for overland flow, sheet flow, open channel flow and
pipe flow to points of interest within the project site.

The runoff coefficients were calculated based on land use, impervious percentages and soil types. DC
GIS shapefiles were used to determine these parameters. The project site appears to be underlain by
mostly fill (see Figure 6: Soils Map). A soil type is not indicated for the areas underlain by fill. A
Hydrologic Soil Group “C” was used for the entire project site in order to come up with an average soil
type and to account for the large percentage of fill. An appropriate runoff coefficient number (RCN) for
each type of land use in the delineated basins was chosen and a composite runoff coefficient determined
for each basin based on the amount of impervious cover. Calculations are included in the appendix of this
report.
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The current rainfall depths for District of Columbia provided in the SWMG were used for the TR-55 and
TR-20 analyses.

V. Preliminary Design Discharge (Bankfull) Estimates

Four methods were used to develop design bankfull discharge estimates for the Unnamed Tributary to
Broad Branch Project. These included 1) two sets of regional regression equations developed in the
Maryland Piedmont region, 2) TR-20 Hydrologic Model, and 3) Manning’s equation and field data.

Regional Regressions

Rosgen (1989) recommends that regional regression equations be developed by conducting field
calibration surveys at USGS stream gage stations in the same hydro physiographic region as the project.
This information is utilized to develop regional curves relating drainage area to discharge and drainage
area to bankfull channel dimensions for use in morphologic stream assessments and as one method for
developing design discharge estimates.

Because the percent impervious in the Unnamed Tributary to Broad Branch watershed is around 10%, the
data was compared to predicted values for bankfull discharge using regional regression equations
developed for urban watersheds (Powell, Pentz and Gemmill, 1999) and updated by Powell (2002).

In addition, the regional regressions developed by MDSHA and MDE (2005), were utilized to develop
estimates for the 1.25- and 2-year recurrence interval peak discharges.

TR-20 Hydrologic Model

The watershed was analyzed for existing conditions hydrology using Technical Release 55 (TR-55),
Urban Hydrology for Small Watersheds computer model. The Soil Conservation Service methodology
establishes a runoff curve number (RCN) for a given land use category and hydraulic conductivity of the
regional soils. TR-55 is also used to estimate a time of concentration (tc). The resulting RCN and tc
developed using the TR-55 computer model were incorporated into Technical Release No. 20: Computer
Program for Project Formulation Hydrology (TR-20) based upon Soil Conservation Service
Methodology. TR-20 was also used to model the effects of culverts and storage at key areas in the
watershed.

A range of flows varying in frequency from the 1-year to the 100-year discharge was developed using the
TR-20 Hydrologic Model. The 1 and 2-year recurrence interval peak discharges were utilized to validate
the discharge estimates developed using the other two methods.
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Manning’s Equation

Bankfull discharge estimates were developed using Manning’s equation and cross-sectional data collected
along the project reaches. The slope used was the water surface slope of the overall reach, and estimates
of Manning’s n were developed utilizing visual observations of the channel bottom and banks throughout
the reach. The bankfull discharge estimates are summarized in the table below.

As shown in Table 1, the bankfull discharge estimates developed for the Unnamed Tributary to Broad
Branch using the Manning’s equation and field data fall within the range of discharges bound by the 1 and
2-Year recurrence interval flood flows developed with the TR-20 model. The table also shows that the
discharge estimates developed using both regional regression methods compare favorably to each other.

However, the regional regression discharge estimates do not correlate well with discharge estimates from
the other methods. This lack of comparison is understandable given the small size of the project drainage
areas, which fall well below the acceptable range for which the regional regressions are valid. Also, the
watershed is greatly impacted by storage upstream of culverts and only the TR-20 models takes this into
account. For this reason, it was determined that the 1-YR discharges from the TR-20 model provided a
good estimate of bankfull discharge for the design of the main stem channel.

After deciding the TR-20 1-YR storm event would be the design storm, the TR-20 preliminary discharge
estimate was revised as the design was fully developed. Section VI below describes the final existing and
proposed hydrologic analysis of the watershed. The channel was then designed to carry this flow in a
non-erosive manner. Storm flows greater than bankfull (i.e., out-of-bank flows) will be conveyed along
the adjacent floodplain.

Because of the steep slopes they drain, the tributaries on the Peruvian Embassy Residence Property were
designed to carry all flows up to and including the 100-year discharge in the restored channel.

The results of the HEC-RAS Hydraulic model will be used to evaluate the hydraulic characteristics of all
three channels to verify they will remain stable under the range of flows anticipated.

Table 1 — Comparison of Preliminary Discharge Estimates (cfs)

DA TR-20 Manning’s TR-20 Urban MDSHA MDSHA
(acres) 1-YR Equation 2-YR Regression | Regression Regression
Bankfull 1.25-YR 2-YR
17.9 31.6 36 —39.7 43.3 11.5 9.3 18.0
19.6 32.9 33.9 45.5 12.3 9.4 18.3
26.9 40.7 40.0 57.9 15.8 9.0 15.8
28.6 42.0 38.2 59.8 16.6 9.3 16.3
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V1. Hydrology
A. Existing Conditions
In the existing condition, the entire site is largely residential with areas of open space and roadways.
Basin 1 runoff on the west side of 36" Street is intercepted by a culvert installed at the 36" Street
Bridge and conveyed into an 11’ x 7 RCB structure contained within the Broad Branch ROW.
Discharge from Basins 3A, 3Al, 3A2, 3B, 3B1 and 3B2 are intercepted by inlets in Linnaean Ave

and are conveyed to the RCB structure via culverts flowing to the northeast.

Some discharge from Basin 4 is captured at Linnaean Ave and conveyed via an existing 42” storm
drain to the existing 11’ x 7° RCB structure. The 42” storm drain is undersized and clogged, as site
visits and hydraulic calculations revealed that storm flows overtop Linnaean Avenue instead of
entering the pipe during larger storm events. Runoff from Basins 5A, 5B, 5C, 5D, 5E, 5F1, 5F2, 5F3
and 5G are conveyed via overland flow and channel flow to an existing culvert under Broad Branch
Road and is ultimately discharged to the existing 11° x 7 RCB. The combined site discharge to the
existing 11” x 7’ RCB has been included in the model as OUTLET.

A summary of basin areas and peak flows for the 1-year, 2-year, 5-year, 10-year, 25-year, 50-year and
100-year existing conditions are included below in Table 2. The TR-55 data, TR-20 analysis and
other information used to develop the peak flows for the existing condition are included with this

report.
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Table 2: Existing Conditions Hydrology Summary

Rev. Rev. Rev. Rev. Rev. Rev. Rev.
Location Description Q1 Q2 Q5 Q10 Q25 Q50 Q100
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Upstream of Linnaean Ave. in abandoned
CP1 stream channel 4.5 6.3 9 11.1 14 16 18.2
CP2 Downstream of Linnaean Ave. 1.2 1.8 2.6 3.2 4 4.6 5.3
Just downstream of confluence of main
stream and tributary from Harrison St.
CP3 intersection 7.3 21.2 43.5 77.1 119.2 149.1 180.8
Main stem upstream of confluence with
CP4 Tributary A 8.4 22.9 46 80.4 123.6 154.3 186.9
Just upstream of Linnaean Ave. culvert near
Basin 4 Harrison St. 79.1 107.6 146.9 177 217.9 246.9 277.2
Flow in culvert under Linnaean Ave. near
Downstream Reach 4A Harrison St. 72.9 88.1 105.9 106.5 107.4 107.8 108.2
Flow overtopping Linnaean Ave. near
Downstream Reach 4 Harrison St. 5.2 18.3 39.5 69 108.8 137.1 166.8
CP5 At Peruvian fence line along Tributary A 4.1 6.1 104 13 16.6 19.2 22
CP6 At Peruvian fence line along Tributary B 3.7 5.3 7.6 9.5 121 13.9 15.9
CP7 At confluence of Tributary B and main stem 15.9 35 65.7 104.8 154.8 190.4 228
CP8 Just upstream of Broad Branch Road 16.9 36.6 68 107.3 158.7 195.2 233.7
Downstream CP8 Flow in culvert under Broad Branch Road 16.4 34.4 52.1 82.5 156 194.1 232.5

Overtops Road
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B. Proposed Conditions

Under proposed drainage conditions, site improvements have been constructed and are in place. The
fill in the area between 36™ Street and Linnaean Ave has been removed and regenerative step pools
and other ponds have been constructed.

Runoff from Basin 1 is intercepted before it reaches the 11’ x 7° RCB the RCB structure at a manhole
located in Basin 2 and enters the newly constructed ponds. Runoff from within Basin 3B in the
unnamed alley abutting Linnaean Ave has been separated out to create two new sub-basins, Basin
3B1 and Basin 3B2. Runoff to these two sub-basins will be collected by stormwater recharge
facilities one and two before combining with discharge from Basin 1 and Basin 2 at CP2 (upstream
the new culvert under Linnaean Ave). This flow combines with runoff from Basins 3A1 (Linnaean
Ave street flows) and Basin 5A at CP4.

A diversion is planned to reroute baseflow from Basin 4 to CP5 where it will combine with upstream
flows from CP4 and Basin 5B. Runoff from Basin 4 exceeding the baseflow (approximately 2-year
storm flow), will continue to be conveyed to the existing RCB structure via the existing storm drain
system. Runoff from CP5 will continue downstream to CP6 where it will combine will flows from
Basin 5F1.

Runoff from Basins 5C and 5C1 combine at CP12 before it is conveyed to CP6. Runoff from Basins
5E and 5F2 combine at CP14 before it is conveyed to CP7. Runoff from CP7 is conveyed
downstream to CP8 where it combines with discharge from Basin 5G.

Runoff from Basins 3B and 3A2 combine and are conveyed to Outlet 1, combine with runoff from
Basin 3A continue to the existing RCB and ultimately to the OUTLET.

A summary of basin areas and peak flows for the 1-year, 2-year, 5-year, 10-year, 25-year, 50-year and
100-year proposed condition is included below in Table 3. The TR-55 data, TR-20 analysis and other
information used to develop the peak flows for the proposed conditions are included with this report.
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Table 3: Proposed Conditions Hydrology Summary

Stream TR 20 Point Description Drainage a Q2 as Q1o Q25 Q50 | Q100
Plan Station Area (sq. mi.) | (cfs) | (cfs) | (cfs) | (cfs) | (cfs) | (cfs) | (cfs)
Main Stem | CP1 Upstream of 36th St. 0.012 142 | 19.7 | 27.2 | 33.2 | 41.2 | 46.8 | 52.9
From just downstream of 36th St.
Reach 1 - culvert to just upstream of SRF #1
0+00 to 2+52 Main Stem | Downstream outfall 0.016 14.6 | 20.6 30.1 38.2 47.8 53.9 59.2
From just downstream of SRF #1 outfall
2+52 to 3+50 Main Stem | Reach 1b to just upstream of Linnaean Ave. 0.022 18.8 | 26.6 39.2 50.4 63.3 71.6 78.9
3+50 to 6+46 Main Stem | CP2 Downstream Flow through Linnaean Ave. culvert 0.024 19.1 | 273 | 394 | 47.8 | 55.0 | 60.5 | 64.3
From downstream of Linnaean Ave.
Main Stem | CP4 culvert to just upstream of Tributary D 0.025 149 | 228 | 354 | 448 | 53.1 | 58.8 | 63.8
From just downstream of Tributary D to
6+46 to 12+02 | Main Stem | CP5 just upstream of Tributary A 0.089 149 | 23.2 42.3 85.3 | 135.8 | 169.9 | 205.2
12402 to From just downstream of Tributary A to
13405 Main Stem | CP6 just upstream of Tributary B 0.097 149 | 25.1 | 53.8 | 101.3 | 157.3 | 195.3 | 234.1
From just downstream of Tributary B to
13+05 to 200" upstream of Broad Branch Rd.
14+00 Main Stem | CP7 culvert 0.103 158 | 255 | 60.4 | 111.5| 171.4 | 212.0 | 253.8
From 200' upstream of Broad Branch
14+00 to Rd. culvert to the Broad Branch Rd.
15+26 Main Stem | CP8 culvert 0.105 176 | 27.6 | 63.0 | 115.1 | 176.6 | 195.3 | 234.4
Flow through the culvert under Broad
Main Stem | Downstream CP8 Branch Road 0.105 17.2 | 273 57.4 | 845 | 171.0 | 217.1 | 260.0
From the upstream limit of work to
downstream end of regenerative step-
Tributary C | CP11 pools 0.003 2.8 4.0 5.8 7.2 9.1 10.5 | 12.0
Tributary From upstream limit of work to
A CP12 confluence with main stem 0.006 5.3 7.8 11.1 | 139 | 17.6 | 203 | 23.2
Stantec Consulting Services Inc.
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. - Drainage Q1 Q2 Q5 Q10 Q25 Q50 | Q100
Plan Station Stream TR 20 Point Description Area (sq. mi.) | (cfs) | (cfs) | (cfs) | (cfs) | (cfs) | (cfs) | (cfs)
From upstream limit of work to
Tributary B | CP14 confluence with main stem 0.004 3.8 5.5 7.8 9.7 123 | 142 | 16.2
Tributary From the upstream limit of work to the
D CP9 Linnaean Ave. culvert 0.065 79.1 | 107.6 | 146.9 | 177.0 | 217.9 | 246.9 | 277.2
Flow to the culvert just upstream of
Tributary Linnaean Ave. culvert near Harrison St.
D CP9 Downstream after accounting for storage 0.065 77.1 | 102.9 | 138.5 | 173.3 | 215.1 | 243.3 | 273.8
Tributary Flow in culvert under Linnaean Ave.
D Reach 8.1 (non-contributing to stream flow) 0.004* 77.1 | 102.9 | 123.2 | 123.2 | 123.2 | 123.2 | 123.2
Tributary Flow overtopping Linnaean Ave.
D Reach 8 (contributes to stream flow) 0.061* 0.0 0.0 15.3 | 50.0 | 91.8 | 120.1 | 150.6
Overtops Road
Stantec Consulting Services Inc.
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VIl.  Hydraulics

The proposed stormwater management system is comprised of a series of stormwater wetlands,
stormwater recharge facilities and regenerative step pools.

The Federal Highway Administration (FHWA) software program, HY-8 version 6.2 was used to analyze
hydraulic performance of the 42-inch culvert under Linnaean Ave. along the main stem and the 36-inch
culvert under Broad Branch Avenue located at the downstream end of the project area. Stage-discharge
information from the HY-8 analysis was then input into the TR-20 model to account for the effect of
storage upstream of Linnaean Ave. and Broad Branch Road on the main stem. The results of this analysis

were included in the TR-20 model.

Similarly, a stage-discharge rating curve for the riser drop structure along Tributary D was developed
using a spreadsheet and the weir and orifice equations. The analysis of Tributary D included computation
of both flow through the culvert under Linnaean Ave. and flow overtop of Linnaean Ave., which then
flows downhill to meet that main stem. This spreadsheet is included in the Appendix and was used as
input into the TR-20 model.

Storm drain inlet computations are also included in the Appendix. Rational Method was used for inlet

sizing and Hydraulic Grade Line computations. See Appendix 4 for these documents.

The US Army Corps of Engineers computer program, HEC-RAS version 4.0.0, was used to run a steady
flow analysis of the main stem with the proposed improvements. Multi-profile analysis was run to
determine expected water surface elevations along the length of the main stem. This analysis was also
used to improve on the design by modifying locations shown within the model with high shear and
velocity conditions. Output is included in Appendix 4 of this report.

Equation 2.1 from the SWMG was used to size the proposed storm water recharge facilities. Refer to
Tables 4 and 5 below for SRF sizing data and facility summary.
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Table 4: Stormwater Recharge Facility Sizing

Stormwater Total o Runoff | Impervious Vw Vw
Recharge | Contributing Im er(i/ious Depth Area Required | Provided
Facility Area (ft) P (R) (1) (ft%) (ft%)
#1 164,516 22% 0.30 36,194 1,190 1,219
#2 51,747 21% 0.30 10,867 314 314
#3 67,974 50% 0.30 33,987 932 414
2,436 1,947
Table 5: Stormwater Facility Summary
Facility | Facility | BMP List | Public/Private | Storage Yolume
(ft)
Code
SRF1 F-7 Bioretention Public 1,219
SRF2 F-7 Bioretention Public 314
SRF3 F-7 Bioretention Public 414

VIII.  Special Tree Impacts

The overall environmental impact of this project is overwhelmingly positive; however as part of the
grading and construction to restore the natural channel flow, many trees will be impacted and removed.
The District Department of the Environment is committed to protecting the trees within the District and
is therefore replacing the sum total circumference of all trees being removed which are over 17.5” in
diameter. Stantec’s arborist inspected and documented all trees over 17.5” in diameter that are
expected to be removed, impacted or are close to the construction area. A total of 12 trees, totaling
320” in diameter are being removed. These equates to a removal of 1,005” in circumference being
removed. Particular attention was paid to the impacts on the land owned by the National Park Service
(NPS). On NPS lands, five trees with a total of 119” in diameter or 374" in circumference are being
removed.

In order to mitigate for the removal of special trees, DDOE is planting 265 new trees (225 one inch
diameter trees and 48 two inch diameter trees). The total provided mitigation circumference is 1,008
inches.
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IX. Conclusion and Recommendations

This report presents the findings of a detailed evaluation of the existing and proposed drainage conditions
at the project site. This study analyzed offsite and onsite flow patterns and demonstrates that the site will
be able to convey the required peak flow rate under the conditions set forth by the SWMG. Historical
flowpaths have been maintained and proposed discharges do not exceed pre-development discharges.
Construction of the proposed stormwater management facilities and associated site improvements will not

have an adverse impact on downstream properties.
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Appendix 1 - Figures
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Appendix 2 - Existing Conditions Hydrology Calculations — TR-20
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WinTR-20 Printed Page File

WinTR-20: Version 1.11 0 0
Unnamed Tributary to Broad Branch

SUB-AREA:
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin
Basin

STREAM REACH:
Reach

Reach
CP1
CP2
CP3
CP4
CP7
CP5
CP8
CP6
Reach
Reach
Reach
Reach
Reach
Reach
Reach

1

2
3A
3B
4
5A
5B
5C
5D
5E
5G
3A1
3A2
3B1
3B2
5F1
5F2
5F3

3B

5A
5B
5C
5D
5E
5F2
5G

Outlet 1
Outlet 2

Reach

STORM ANALYSIS:

4A

1 yr_sm
2_yr_sm
5 yr_sm

10_yr__
25_yr_.
50_yr__

sSm
sm
sSm

100_yr_sm

STREAM CROSS SECTION:

900

OUTLET 0.012 82.
CP1 0.00425 80.
Outlet 2 0.01308 87.
Reach 3B 0.013223 85.
Reach 4 0.064838 84.
Reach 5A .001258  79.
Reach 5B 0.002431 79.
Reach 5C 0.001425 79.
Reach 5D 0.004246 79.
Reach 5E 0.002114 79.
Reach 5G 0.002667 79.
Outlet 2 0.00020 98.
Outlet 2 .0002 98.
Outlet 1 -005901 85.
Outlet 1 -001861 85.
CP4 .002613 79.
Reach 5F2 -001752 79.
CP7 .001881 79.
Reach 5B Linnean_Rd 150.
SPLIT FLOWReach 4A Linnean_Cu
Outlet 1 900 50.
OUTLET Box 240.
CP3 900 235.
CP4 900 265.
CP7 900 159.
CP8 900 234.
CP7 900 80.
OUTLET Broad Bran5.
CP7 900 80.
CP2 900 200.
CP3 900 200.
Reach 5D 900 600.
CP5 900 600.
Reach 5F2 900 200.
CP6 900 450.
CP8 900 150.
Outlet 2 Box 100.
OUTLET Box 200.
Outlet 2 Linnean_Cu 10.
2.60 1 yr_sm
3.14 2_yr_sm
4.04 5 yr_sm
4.83 10_yr_sm
6.04 25 _yr_sm
7.12 50_yr_sm
8.33 100_yr_sm
211.04
210.01 0. 0. 0.
210.61 25.4 14.87 55.35

Beginning of Input Data List
C:\Program Files\USDA\WInTR-20 version 1.11.11\0577-Existing.inp

150.

50.

240.
235.
265.
159.
234.

80.

80.

200.
200.
600.
600.
200.
450.
150.

10.

NNNNNNDN

-021620
.02163

Y
0.064838

YY Y

3.14



210.68 35. 19.11 57.33 -02155

210.73 41.2 21.64 58.47 .0215
211.04 100. 44_13 85.32 -021168
211.9 400. 140.71 132.91 -01997
Linnean_Rd215.85 215.43
215.43 0. 0. 0. -005
215.73 7.97 4.53 17.04
216.43 40.27 17.51 32.76
216.93 108.52 37.09 45.05
217.43 214 .59 62.58 57.66
217.93 361.18 95.17 73.28
218.43 597.75 133.68 79.39
Linnean_Cu215.61 212.49
212.49 0. 0. 0. 0.17
212.51 0.002 0.01 0.53
212 .64 0.143 0.14 1.46
212.99 1.823 .84 2.71
213.49 7.388 2.27 3.95
213.99 15.84 3.94 5.
214.49 25.829 5.68 6.
214.99 35.64 7.35 7.05
215.49 68.8 8.78 8.28
215.81 78.4 9. 8.5
215.91 86.4 9.2 8.7
216.05 91.8 9.4 8.9
216.12 96. 9.6 9.1
216.22 100.1 9.8 9.3
216.28 102.8 10. 9.5
216.35 105.7 10.2 9.7
217.49 109. 10.4 9.9
STRUCTURE RATING:
Box 209.74
209.74 0. 0.
210. 17.94 -0000078
212. 531.88 -0005863
214. 1300.76 -0020831
216. 2168.64 .0044981
217. 2623.15 -00605
POND 212.
212. 0. 0.
212.75 37.934 .05
213.5 47.983 .12
215. 63.476 .33
219.5 95.966 1.44
227. 133.579 4.95
Linnean 212.
212. 0. 0.
214. 17. -0039
215. 36.5 .0398
215.61 49.88 .0658
Broad Branl84.5
184.5 0. 0.
185. 0.1 0.00001
186. 6. .0072
187. 20. .0244
188. 35. .0564
189. 45 -1319
190. 56. .2456
191. 67.18 -4007
191.5 140. -4978
192. 323. .6057
192.5 500. .7153



RAINFALL DISTRIBUTION:

1 yr_sm

2_yr_sm

aieNeololoNoNoNolooNoolocNoNoooNololoNoNoNoNoNo oo ol ool oNoloNo oo ol oo oNoNoNoNoNoNoNoNoNe)

[eNeoNoNoNoNoNoNe)

.0021
.0047
.0079
.0117
.0159
.0208
.0261
.0320
.0385
.0455
.0530
.0611
.0697
-0789
.0886
-0989
.1097
-1210
.1390
.1582
.1785
.2153
.2692
.4663
.7308
.7847
.8215
.8418
-8610
.8790
-8903
.9011
-9114
.9211
-9303
.9389
.9470
.9545
-9615
-9680
.9739
-9792
.9841
-9883
.9921
-9953
-9979

.0019
-0044
.0073
.0109
.0149
.0195
.0247

[eNeoNoNoNoloNoNoNe) [eNeoNoloNoloNololoolooloNooNooNoNooNoNoNool oo oNoNoNooNololoN ol oo oNooNoNoNoNoNoNooNoNe)

-1
.000377
-0026
.0053
.0086
.0125
.0169
.0218
.0273
.0333
.0398
.0469
.0546
-0628
.0715
-0808
.0906
-1010
.1119
-1245
.1428
.1622
.1859
.2261
.2902
.6161
.7415
.7920
.8256
.8457
-8647
.8813
-8925
.9032
-9134
.9230
-9320
.9406
-9485
-9560
-9629
-9692
.9750
-9802
-9850
-9891
.9927
-9958
.9984

21
-000339
.0024
-0049
.0080
.0116
.0158
.0205
.0258

[eNeoNoloNooNo oo ooooNooNoJoNoNooNoNoNol oo ol oo oNoloN ol oloNo oo oNoloNoNoNoNoNoNooNe]

.000775
-0031
.0060
.0094
.0133
.0178
.0228
.0284
.0345
.0412
.0484
.0562
-0645
.0733
.0827
.0927
-1031
-1142
.1281
.1465
-1662
.1933
.2369
.3112
.6599
.7523
.7994
.8297
.8496
-8683
.8836
-8947
.9053
-9153
.9248
-9338
.9422
-9501
.9574
.9642
-9704
.9761
-9812
.9858
-9899
.9934
-9964
.9988

-000700
.0028
-0055
.0087
.0124
.0167
.0215
.0269

[eNeoNoloooNo oo ooooNooNoJoNoNooNoNoNololoNoloNoNoNoloNoNoloNoN oo oNoloN ool oNoNoNoNoNe]

.0012
-0036
.0066
.0101
.0142
.0188
.0239
.0296
.0358
.0426
.0499
.0578
-0662
.0752
-0847
.0947
-1053
.1164
-1317
.1504
-1703
.2006
.2477
.3401
.6888
.7631
.8067
.8338
.8535
-8719
.8858
-8969
.9073
-9173
.9267
-9355
.9438
-9516
.9588
-9655
-9716
L9772
-9822
.9867
-9906
-9940
-9969
.999225

.0011
.0033
.0061
.0094
.0132
.0176
.0226
.0280

[eNeoNoloNooNoolooNoooNooNoJoNoNooNooNooloNoN oo ool ool oo o oo oNoloNoNoNoNoNoNoNoNe]

[eNeoNoNoNoNoNoNe)

.0016
-0042
.0073
.0109
.0150
.0198
.0250
.0308
.0371
.0440
.0515
.0594
-0680
.0770
-0866
.0968
-1075
.1187
-1353
.1543
1744
.2080
.2585
.3839
.7098
.7739
.8141
.8378
.8572
-8755
.8881
-8990
.9094
-9192
.9285
.9372
.9454
-9531
.9602
-9667
9727
.9782
-9831
.9875
-9914
.9947
-9974
-999623

-0015
.0038
-0067
.0101
.0141
.0186
.0236
.0292



5 yr_sm

aieleololoNoNololooloJoloNoNoNeloN o oloNoloNoloN ool oNoNoNololoNoNoNoNoNoNoNoNoNe]

[eNeoNeooNoloNoNoloNoNoNooNoloNoNoNoNoNoNe]

-0304
.0366
-0433
.0506
-0584
.0668
.0757
.0852
.0952
.1057
.1167
.1345
.1535
1737
.2109
.2659
.4670
.7341
.7891
-8263
.8465
-8655
.8833
-8943
.9048
-9148
.9243
-9332
.9416
-9494
.9567
-9634
-9696
.9753
-9805
.9851
-9891
.9927
-9956
.9981

.0019
.0043
-0073
.0109
-0150
.0196
-0248
.0305
-0368
.0436
.0510
.0589
-0674
.0764
-0860
.0961
.1068
.1180
.1361
.1555

eNeoNooNoloNooNooNoNooNoNoloNoNoNoNoNoNe) [eNeoNoNoNoloNoooNoooloNo ool oNoNooNoNoNo ol oo oo oo oNo ol oNoNoNoNoNoNe)

-0316
.0379
-0447
.0521
-0601
.0686
.0776
.0871
.0972
.1078
.1202
.1383
.1575
.1812
.2219
.2877
.6161
.7451
.7965
-8304
.8503
-8691
.8855
-8965
-9069
-9168
.9261
-9349
.9432
-9509
.9581
.9647
.9708
.9764
-9814
.9859
-9899
.9933
-9962
.9985

1
-000336
.0023
-0049
-0080
.0117
-0158
.0206
-0259
.0317
-0381
.0451
-0525
.0606
-0692
.0783
-0880
.0982
.1089
.1215
-1399
.1595

[eNeoNoNoNooNoooNoNooloNooNoN oo ooNoN oo oo oNoNoNoNooNoN ol oo oNoNoNoNe)

[eNeoNooNoloNooloNoNoNooNooNoNoNoNoNoNa]

-0328
.0392
-0462
.0537
.0617
.0703
0794
.0891
.0993
.1100
.1237
.1420
.1615
.1886
.2329
.3094
.6608
.7561
.8040
-8345
.8542
.8727
.8878
-8986
.9089
.9187
.9279
-9366
.9447
.9524
.9594
-9660
.9720
.9774
-9824
.9868
-9906
-9939
-9967
.9989

-000693
.0028
-0055
-0087
.0124
-0168
.0216
-0270
.0330
-0395
.0465
.0541
.0622
-0709
.0802
-0900
.1003
.1112
.1251
.1437
.1636

[eNeNoNoNooNooloNoNololoNo oo oNoNooNoNoNo ol oo oo oo ool ol oNoNoNoNoNoNe)

[eNeoNolooloNooloNoNoNooNooloNoNoNoNoNe]

-0340
.0406
.0476
.0553
-0634
.0721
-0813
.0911
.1014
-1122
.1273
.1458
.1655
.1960
.2439
.3392
.6906
.7671
.8114
-8385
.8580
.8763
.8900
-9007
.9109
-9206
.9297
-9383
.9463
.9538
.9608
.9672
.9731
.9785
-9833
.9876
-9913
.9945
-9972
-999300

.0011
.0033
.0061
-0094
.0133
.0177
.0226
-0282
.0342
-0408
.0480
-0557
.0639
.0727
.0821
-0920
.1024
.1134
.1287
.1476
.1677

[eNeoNoNoNooNoooNooooNo ool oNoooNoN oo oo o oo oo oo ol oo oNoNoNoNe)

[eNeoNoooloNooloNoNoNooNooNoNoNoNoNoNe]

-0353
.0419
-0491
.0568
.0651
.0739
-0832
.0931
.1035
.1145
.1309
.1497
.1696
.2035
.2549
.3839
.7123
.7781
.8188
.8425
.8617
-8798
.8922
-9028
.9129
.9224
.9314
-9399
.9479
.9553
.9621
.9684
.9742
.9795
-9842
.9884
-9920
.9951
-9976
.999661

-0015
.0038
.0067
-0101
.0141
-0186
.0237
-0293
.0355
.0422
.0495
.0573
.0657
.0746
.0840
-0940
.1046
.1157
.1324
.1515
.1719



10_yr_sm

aieNeoNoloNoNoloooloNoloNooNolol ool oo oNoloNoNoNoNo]

eNoNeooNooNoNolooNoNoloNoloNoNololoNoNoloN ool oNoloNoloNooNoNoNe]

1761
.2143
.2710
.4707
.7290
.7857
-8239
.8445
.8639
.8820
.8932
-9039
-9140
.9236
-9326
.9411
-9490
-9564
-9632
-9695
.9752
-9804
.9850
-9891
.9927
-9957
.9981

.0021
.0047
.0078
.0116
-0159
.0207
.0261
.0321
-0386
.0457
-0534
.0616
-0704
.0797
-0896
-1001
-1111
-1227
.1413
-1612
.1823
.2211
.2785
.4733
.7215
.7789
.8177
-8388
.8587
.8773
.8889
-8999
.9104

[eNeoNooNoloNoNoNoNoNoNooNo oo ooNoNoNooNooloNoNoNoNoNooNoNoNoNo [eNeoNooNoNoNoNoloNoNoNooNoNoNolooNoloNoNoNoNoNoNoNe)

-1837
.2256
-2936
.6091
.7403
.7934
-8281
.8485
.8676
.8843
.8954
-9060
.9160
.9254
.9343
.9427
-9505
-9578
-9645
-9707
.9763
-9814
.9859
-9899
.9933
-9962
.9985

-1
-000365
.0025
.0053
.0085
.0124
-0168
.0218
.0273
.0334
-0400
.0472
-0550
.0633
.0722
.0817
.0917
-1023
.1134
-1263
.1452
-1653
.1901
-2326
.3010
.6031
.7330
. 7866
.8220
-8429
.8625
.8796
.8911
-9020
.9124

[eNeoNooNoNoNoNoloNoNoNooNoNoNoloNoNoolooNoNoNoNoNe)

eNeoNooNooNoNoloooNoloNooNoNoolooNooN ool ooloNoloNooNoNoNe]

-1914
.2370
-3162
.6536
.7517
.8010
-8323
.8524
.8713
.8866
.8976
.9080
.9179
.9273
.9361
.9443
.9520
-9592
.9658
-9718
.9774
-9823
.9867
-9906
-9939
-9967
.9989

.000753
.0030
.0059
.0093
.0132
0177
.0228
-0285
.0347
-0414
.0487
-0566
.0651
.0741
.0836
-0938
-1045
.1157
-1300
.1491
-1695
.1979
.2441
.3235
-6466
. 7445
.7944
.8263
-8469
.8663
.8820
.8933
.9041
.9144

[eNeoNooNoNoNoNoloNoNoNooNoNoNoloNoNooloNoNoNoNoNoNe)

eNeoNoololoNoNoloooNoloNoooNololooNool ool oNoloNoloNooNoNoNe]

-1990
.2483
-3464
.6838
.7630
.8086
-8364
.8563
.8749
.8888
.8997
.9100
.9198
.9291
.9378
.9459
.9535
-9605
.9670
-9730
.9784
-9832
.9876
-9913
.9945
-9972
-999307

.0012
.0035
.0065
.0100
.0141
.0187
.0239
-0296
.0360
-0428
.0503
-0583
.0668
-0759
.0856
-0959
-1067
.1180
-1337
.1531
1737
.2056
-2555
.3534
.6765
.7559
-8021
.8305
-8509
.8700
.8843
.8955
-9062
.9164

[eNeoNooNoNoNoNoloNoNoNooNoNoNolojoNooloNoNoNoNoNoNe)

eNeoNooNooNoNoNoooNoloNooNoNoolooNolol ool ooloNoloNooNoNoNe]

-2066
.2597
-3909
.7064
7744
.8163
-8405
.8601
.8785
.8911
.9018
.9120
.9217
.9308
.9394
.9475
.9549
-9619
.9683
.9741
.9794
.9842
.9883
-9920
.9951
.9977
.999664

.0016
.0041
.0072
.0108
.0150
-0197
.0250
-0309
.0373
-0443
.0518
-0599
.0686
.0778
.0876
-0980
-1089
.1204
-1375
.1571
-1780
.2134
.2670
-3969
-6990
.7674
-8099
.8347
-8548
.8737
.8866
.8977
.9083
.9183



25_yr_sm

POOOOO0OO0OO0OO0OO0OO0OO0O0OO0OO0

[eNeoNoololoNololooNoNololoNooNoNoNo oo ol ofoloNooNoloNolol ool oNoloNoloNoNoNoNooNoNoNoNo)

-9203
-9296
-9384
.9466
-9543
.9614
-9679
.9739
.9793
.9841
.9884
.9922
-9953
.9979

-0024
.0054
-0090
.0132
.0179
.0232
.0291
.0356
.0426
.0503
.0585
.0673
.0766
.0866
.0971
.1082
.1198
-1321
.1514
-1720
.1939
.2332
.2906
4762
.7094
.7668
.8061
-8280
-8486
.8679
-8802
.8918
-9029
.9134
-9234
.9327
-9415
.9497
-9574
.9644
-9709
.9768
.9821
.9868
-9910
.9946

[eNeoNooNooNoNoNoNoNoNoNoNe]

[eNeoNolojoloNoNolooNoNoloNooloJoNoNooNooNofoloNoloNoloNolol ool oNooNoloNoNoNoNoNoNoNoNoNoNe]

.9222
.9314
-9401
.9482
-9557
-9627
-9691
.9750
-9803
.9850
.9892
.9928
-9959
.9984

-1
-000439
-0030
.0061
-0098
.0141
.0189
.0244
-0304
.0370
.0441
.0519
-0602
.0691
.0786
.0886
.0992
.1104
-1222
-1358
.1554
-1763
.2018
.2447
.3126
-5951
.7209
7747
.8106
.8322
-8525
.8704
-8826
.8941
-9051
.9155
-9253
.9345
-9432
.9513
-9588
.9657
.9721
.9779
.9831
.9877
.9917
.9952

[eNeoNooNooNoloNoNoNoNoNoNe]

[eNeoNooNoloNololooNoNololoooNoNoNo oo ol ofoloNooNoloNo ol ool oNoloNoloNoNoNoNoNoNoNoNoNe)

.9241
-9332
.9417
-9497
.9572
-9640
.9704
.9761
.9813
.9859
-9900
.9935
-9965
.9988

-000902
-0036
.0068
-0106
.0150
-0200
.0255
.0316
.0383
.0456
.0535
-0619
.0709
.0805
.0907
.1014
.1128
-1247
-1397
.1595
-1806
.2096
.2562
.3346
-6366
.7324
.7825
.8150
-8364
-8565
.8729
-8849
.8963
-9072
.9175
.9272
.9363
-9449
.9529
-9602
.9671
-9733
.9790
.9841
.9886
.9925
.9958

[eNeoNooNoloNoloNoNoNoNoNoNe]

[eNeoNoololoNoNolooNoNololoooNoNoNo oo ol ofoloNooNoloNo oo o oNooNoloNoNoNoNoNoNoNoNoNo)

-9259
.9349
-9434
.9513
-9586
.9653
-9715
L9772
.9823
.9868
-9907
.9941
-9970
.999247

.0014
-0042
.0075
-0114
.0159
.0210
.0267
-0329
.0398
.0471
.0551
.0637
.0728
.0825
.0928
.1037
.1151
21271
-1435
.1636
-1850
.2175
.2676
.3634
.6654
.7438
.7904
.8194
-8405
-8603
.8753
.8872
.8986
-9093
.9195
-9291
.9381
-9465
.9544
-9617
.9684
.9745
.9800
-9850
.9894
.9932
.9964

[eNeoNooNooNoloNoNoNoNoNoNe]

[eNeoNoololoNoNolooNoNololoooNoNoNo oo olofoloNooNoloNol ol ool oNooNoloNoNoNoNoNoNoNoNoNo)

.9278
.9367
-9450
.9528
-9600
.9666
9727
.9782
.9832
.9876
.9915
.9947
.9975
-999635

.0019
-0048
.0083
-0123
.0169
.0221
.0279
.0343
.0412
.0487
.0568
.0655
.0747
.0845
.0949
.1059
1174
.1296
-1475
.1678
-1894
.2253
.2791
.4049
.6874
.7553
.7982
.8237
.8446
-8642
.8778
-8896
.9008
-9114
.9214
-9309
.9398
-9481
.9559
-9630
.9696
-9756
.9811
.9859
.9902
-9939
.9970



50_yr_sm

100_yr_sm

= O

aieNeololoNoNoNoNooNololocNoNooNoNoloN ool ool oo oNo ol ool oo oNoloN o oo oNoNoNoNoNoNoNoNoNoNe)

[cNoNoNoNoloNoNoNoNal

-9976

-0027
.0059
-0098
.0142
.0192
.0249
.0311
.0379
.0453
.0533
.0618
.0710
.0808
-0911
.1021
-1136
.1258
-1385
.1584
-1796
.2021
.2420
.2999
-4790
.7001
.7580
.7979
.8204
.8416
.8615
.8742
.8864
-8979
-9089
-9192
-9290
-9382
.9467
.9547
.9621
-9689
-9751
-9808
-9858
-9902
-9941
.9973

.0031
-0068
.0111
-0159
.0214
.0275
.0342
.0415
.0495

o

[eNeoNooNoloNoNoNoNoNe) [eNeoNoloNoloNoNolooooloNooNoloNoNoloNoNoNool oo oNoNoNooNololoN ol oo oo oNoNoNoNoNoNoNoNoN o)

-9981

-1
.000485
-0033
.0066
-0106
.0152
.0203
.0261
.0324
.0393
.0468
.0549
.0636
.0729
.0828
-0933
.1044
-1160
.1283
-1424
.1625
-1840
.2101
.2536
.3217
.5881
.7117
.7660
.8025
.8248
.8457
.8641
.8767
.8887
-9001
.9110
.9212
-9309
-9399
.9484
-9563
-9635
.9702
-9763
.9818
-9867
.9911
-9948
-9979

-1
-000568
.0038
-0076
.0120
.0170
.0226
.0288
.0357
.0431
.0511

[eNeoNoloNoloNoolooloooNooNoloNoNoloNoNoNooloNoNoNoNoNoloNoN oo oo o oNoloN ool oNoNoNoNoNe]

[cNoNoNoNoloNoNoNoNel

-9986

.000994
-0039
.0074
-0115
.0161
.0214
.0273
.0337
.0408
.0484
.0566
.0654
.0749
.0849
-0955
.1066
-1184
.1308
-1463
.1667
-1884
.2180
.2651
.3436
.6280
.7233
.7740
.8071
.8290
.8497
.8667
.8792
.8911
-9024
.9131
.9232
.9327
.9417
.9500
.9578
-9649
.9715
9775
.9828
-9876
.9918
-9955
.9985

.0012
.0045
-0084
.0129
.0181
.0238
.0301
.0371
.0446
.0528

[eNeoNolooloNoolooloooNoloNoooNooNoloNooloNoN oo ool ool oo ooNoNoNoloNoNoNoNoNoNoNoNe]

[eNeoNoNoNoloNoNoNoNel

-999098

.0015
-0045
.0082
-0124
.0172
.0225
.0285
.0351
.0422
.0500
.0583
.0673
.0768
.0869
-0976
.1089
-1208
.1333
-1503
.1710
-1929
.2260
.2767
.3720
.6564
.7349
.7820
.8116
.8333
.8537
.8692
-8816
.8934
-9045
.9151
-9251
.9346
-9434
.9516
-9592
.9663
.9727
-9786
.9839
-9885
.9926
-9961
-999006

.0018
.0052
.0093
.0139
.0192
.0250
.0315
.0386
.0462
.0545

[eNeoNoloNoloNooloooooNooNoooNooooNooloNoNoNoNoNoloNoN ool o oo oNoloNoNoNoNoNoNoNoNe]

[cNeoNoNoNoloNoNoNoNel

-999561

.0021
-0052
.0089
-0133
.0182
.0237
.0298
.0365
.0437
.0516
.0601
.0691
.0788
.0890
-0999
.1113
-1233
.1359
-1543
.1752
-1975
.2340
.2883
.4119
.6783
.7464
.7899
.8160
.8375
.8576
.8717
-8840
.8956
-9067
.9172
.9271
.9364
-9451
.9532
-9607
.9676
-9739
9797
.9848
-9894
.9934
-9967
.999515

.0024
.0060
.0101
.0149
.0203
.0263
.0329
.0400
.0478
.0562



-0580
.0671
-0768
.0871
-0981
.1096
1217
.1345
.1478
.1683
-1900
.2131
.2531
.3103
.4808
.6897
.7469
.7869
.8100
-8317
.8522
-8655
.8783
-8904
.9019
-9129
.9232
-9329
.9420
-9505
.9585
-9658
.9725
.9786
.9841
-9889
-9932
-9969

aieNeololoNoNoloooNoNoloNoNoooNol oo oloNoloNooN oo ool oo oNoNoNoNoNoNo]

GLOBAL OUTPUT:
1 1

VERIFICATION:
DATA PREP
PROCESSINGY Y Y Y

WinTR-20 Printed Page File

[eNeoNoNoNoRoNoNolooNoNooNooNoNoNoloNoNoloNooloNoloNooNololoNoNoNoNoNoNe)

-0597
.0690
-0788
.0893
-1003
.1120
-1242
.1371
.1518
.1725
.1946
.2211
.2646
.3314
.5823
.7011
.7549
.7916
.8144
-8359
.8549
.8681
.8807
-8928
.9042
-9150
.9252
-9348
.9438
.9522
-9600
.9671
.9737
.9797
-9851
-9899
-9940
.9976

< =<
< =<
< =<
< =<

-0615
.0709
-0809
.0914
-1026
-1144
-1268
.1397
.1558
.1768
.1991
.2291
.2760
.3526
.6203
.7125
.7629
.7963
.8188
-8401
.8576
.8707
.8832
-8951
.9064
.9171
.9272
-9366
.9455
.9538
.9614
-9685
.9750
.9808
-9861
.9907
-9948
.9982

[eNeNoNoNoRoNoolooNoNooNooNoNoNoNoNolooNool ool oo oo ol oNoNoNoNoNoNe)

NNNNN

-0634
.0728
-0829
.0936
-1049
.1168
-1293
-1424
.1599
.1812
.2037
.2371
.2875
.3797
.6474
.7240
.7709
-8009
.8232
-8442
.8603
.8732
.8856
-8974
.9086
-9191
.9291
-9385
.9472
.9554
.9629
-9699
.9762
.9819
.9871
.9916
-9955
.9988

[eNeoNoNoNooNooloNoNoNooNooNoNoNooloNooNooloNoloNooNololoNoNoNoNoNoNe)

NNNNNN

End of Input Data List

[eNeNoNoNoloNooloNoNoNooNo oo oNooloNooooloN o oo oo ol oNoNoNoNoNoNe)

-0652
.0748
-0850
.0958
-1072
.1193
-1319
.1451
.1641
.1856
.2084
.2451
.2989
4177
.6686
.7354
.7789
-8054
.8275
-8482
.8629
.8758
.8880
-8997
.9107
.9212
.9310
-9403
.9489
-9569
.9643
.9712
.9774
.9830
-9880
.9924
-9962
.999432



Unnamed Tributary to Broad Branch

Name of printed page file:
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Area or
Reach
ldentifier

Basin 4
Reach 4
Reach 4
Reach 4A

Line
Start Time
(hr)

11.100
11.800
12.500
13.200
13.900
14.600
15.300
16.000
16.700
17.400
18.100
18.800
19.500
20.200

Area or
Reach
ldentifier

Reach 4A

Line
Start Time
(hr)

11.100
11.800
12.500
13.200
13.900
14.600
15.300
16.000
16.700
17.400
18.100
18.800
19.500

WinTR-20 Version 1.11

Drainage
Area
(sq mi)

0.065
0.065
0.061
0.004

RPRRPRRPRRRPRRPOWUOOOR

Drainage Rain Gage
Area

(sq mi)

0.004 Downstream

RPRRPRPRPRRPOWUIOOR
RPWRUONOONOR OW

Downstream

Flow Values @ time increment of 0.100 hr

[

RPRRPRRRPRPRPOWANIMN

OFRPWhAhIOONOONORL OO
OFRPWHAhUIONOWONONDIPE

Values @ time increment of 0.100 hr

RPRRPRPRPRRRPOWUNOR

PWhOONOONONDIMO

STORM 1_yr_sm

Runoff --—-——-————- Peak Flow - ——————————-
Amount Elevation Time Rate
(in) (fo) (hr) (cfs)
1.127 12.14 79.1
1.127 216.71 12.14 79.1
0.007 215.63 12.15 5.2
17.176 215.63 12.15 72.9

(cfs) (cfs) (cfs) (cfs)

w

RPRRPRRPRPRRRPNOWW®O®O A
PNWAONORRUIWOO

RPRRPRRPRPRPRNODMNORN
PNWUONOORNWO®©

RPRRPRPRRRNOWUTOON
PNWUONOOR®OWRO®

RPRRPRPRPRPRNWUIOON
PNWUON0O©N®O~NON

Runoff -—--———--————— Peak Flow --—————————-
Amount Elevation Time Rate

(in) (fov) (hr) (cfs)
17.143 215.63 12.15 72.9

(cfs) (cfs) (cfs) (cfs)
.9 0.597E-01 . -
29. 63.4 61. 30.

RPRRPRPRPRERRPNOWODOW
PNOWAMONORMRUTWN R

RPRRPRRPRRPREPRNMNWODMORO
PNWUONOO©RNWN O

RPRRPRRPRRPRERRENWU®
PNWUONO0OR0W

RPRRPRPRPRRNWUIOOO
PNWUONO0WO©N®O-N©O©

Ry
Q
«Q
@
=

RPRRPRPRPREPRNOOWNOOD

PNWPAPROAINOOOWERLNO

RPRRPRRPRPREPRERNOWNOO

PNWPAROAINOOOWER NN
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Line
Start Time
(hr)

20.200

Area or
Reach
Identifier

OUTLET

Line
Start Time
(hr)

11.100
11.800
12.500
13.200
13.900
14.600
15.300
16.000
16.700
17.400
18.100
18.800
19.500
20.200

Area or
Reach
ldentifier

Basin 4
Reach 4
Reach 4
Reach 4A

Line
Start Time
(hr)

10.700
11.400
12.100
12.800
13.500
14.200
14.900
15.600
16.300
17.000

WinTR-20 Version 1.11

Drainage
Area
(sq mi)

0.136

RPRRPRRPRPRPRPRPOWONNR

Drainage
Area
(sq mi)

0.065
0.065
0.061
0.004

NNNWANRPNBAPR

=N

RPRRPRRPRRPRPRPRLROWOONR

= 01

RPRRPRPRPREPRERNMNWOW®R

PNWUOONOONWNO ©

OFRPWhAhIOONOONOAARLEN
ORPWHAhUIOONOONWWA,OD

Downstream

[EN

PNNWOWWRARRPENDN

ORPWNONRNAO
MNNNWAROROAR
OFRPWNORRWN®
ORPNOOURAMARNO

Unnamed Tributary to Broad Branch

Flow Values @ time increment of 0.100 hr

(cfs) (cfs)
____________ Peak Flow
Elevation Time

(fv) (hr)
12.13

Flow Values @ time increment of 0.100 hr

(cfs) (cfs)
1.1 1.0
130.2 110.6
13.3 13.3
9.4 4.7
3.1 3.1
2.9 2.9
1.8 1.8
1.7 1.7
1.6 1.6
1.5 1.5
1.3 1.3
1.2 1.2
1.1 1.1
STORM 2_yr_sm
———————————— Peak Flow
Elevation Time
(fo) hr)
12.14
216.92 12.14
215.95 12.15
215.95 12.15

Values @ time increment of 0.100 hr

(cfs) (cfs)

N =
N =

EPNNNWRARNERPWN
OFRLNDMONOOOO

PNNNWRAROOON
ORPNOOONDMOOAON

10

= 01

RPRRPRPREPREPRERNOWWOOO®

PNWPAROANORARL OISO

=N

PNNNWANORLW

OONWONOOUION

RPRRPRRPRPREPRERNOWRERR
PNWAUNOOOWONN

1659.88
1659.88
302.25

20959.80

OCONWORONNE

EPNNNWBRARNEND
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Unnamed Tributary to Broad Branch

Line
Start Time  ———————————- Flow Values @ time increment of 0.100 hr -~ ——————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
17.700 1.8 1.8 1.8 1.8 1.8 1.7 1.7
18.400 1.7 1.7 1.6 1.6 1.6 1.6 1.6
19.100 1.5 1.5 1.5 1.5 1.4 1.4 1.4
19.800 1.4 1.3 1.3 1.3 1.3 1.3 1.2
20.500 1.2 1.2 1.1 1.1 1.1 1.1 1.0
21.200 1.0 1.0
Area or Drainage Rain Gage Runoff -—————-—-———- Peak Flow ---—-——=————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fr) (hr) (cfs) (csm)
Reach 4A 0.004 Downstream 23.566 215.95 12.15 88.1 20959.80
Line
Start Time  -———————————- Flow Values @ time increment of 0.100 hr - - —————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
10.700 3.0 3.0 2.6 2.1 1.7 1.0 0.3
11.400 1.9 3.7 8.1 11.8 15.2 22.5 42.3
12.100 77.7 75.4 41.5 26.8 21.9 16.5 11.7
12.800 11.1 11.1 11.1 9.4 7.9 7.6 7.6
13.500 7.7 6.1 4.5 4.2 4.2 4.2 4.1
14.200 4.0 4.0 3.9 3.9 3.9 3.8 3.8
14.900 3.7 3.7 3.1 2.5 2.4 2.3 2.3
15.600 2.3 2.3 2.2 2.2 2.2 2.2 2.2
16.300 2.1 2.1 2.1 2.1 2.1 2.0 2.0
17.000 2.0 2.0 1.9 1.9 1.9 1.9 1.9
17.700 1.8 1.8 1.8 1.8 1.8 1.7 1.7
18.400 1.7 1.7 1.6 1.6 1.6 1.6 1.6
19.100 1.5 1.5 1.5 1.5 1.4 1.4 1.4
19.800 1.4 1.3 1.3 1.3 1.3 1.3 1.2
20.500 1.2 1.2 1.1 1.1 1.1 1.1 1.0
21.200 1.0 1.0
Area or Drainage Rain Gage Runoff ---———--——-—- Peak Flow --—————————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (o) (hr) (cfs) (csm)
OUTLET 0.136 1.209 12.13 190.7 1402.75
Line
Start Time  ———————————- Flow Values @ time increment of 0.100 hr ———————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
10.700 1.9 2.7 2.6 2.0 1.7 3.5 4.2
11.400 3.2 5.9 14.0 19.9 25.7 41.7 83.7
12.100 172.5 147.9 96.8 46.9 39.5 26.0 19.5
12.800 18.8 18.8 18.9 14.5 12.5 12.2 12.2
13.500 12.3 8.3 4.5 4.2 4.2 4.2 4.1
14.200 4.0 4.0 3.9 3.9 3.9 3.8 3.8
14.900 3.7 3.7 3.1 2.5 2.4 2.3 2.3
15.600 2.3 2.3 2.2 2.2 2.2 2.2 2.2
WinTR-20 Version 1.11 Page 3 10/06/2010 15:12
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Unnamed Tributary to Broad Branch

Line
Start Time  ———————————- Flow Values @ time increment of 0.100 hr -~ ——————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
16.300 2.1 2.1 2.1 2.1 2.1 2.0 2.0
17.000 2.0 2.0 1.9 1.9 1.9 1.9 1.9
17.700 1.8 1.8 1.8 1.8 1.8 1.7 1.7
18.400 1.7 1.7 1.6 1.6 1.6 1.6 1.6
19.100 1.5 1.5 1.5 1.5 1.4 1.4 1.4
19.800 1.4 1.3 1.3 1.3 1.3 1.3 1.2
20.500 1.2 1.2 1.1 1.1 1.1 1.1 1.0
21.200 1.0 1.0
STORM 5_yr_sm
Area or Drainage Rain Gage Runoff  —-————-——--—- Peak Flow --——--—-—————-
Reach Area ID or Amount  Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fv) (hr) (cfs) (csm)
Basin 4 0.065 2.366 12.13 146.9  2265.75
Reach 4 0.065 Upstream 2.366 217.11 12.13 146.9 2265.75
Reach 4 0.061 Downstream 0.130 216.41 12.14 39.5 652.21
Reach 4A 0.004 Upstream 34.402 216.41 12.14 105.9 25187.19
Line
Start Time - ———————————- Flow Values @ time increment of 0.100 hr ———————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
10.100 1.4 1.6 1.6 1.8 1.9 2.7 3.7
10.800 4.0 4.2 4.5 5.8 7.2 7.8 8.2
11.500 8.6 13.4 18.5 23.7 35.6 64.1 96.9
12.200 90.8 57.8 38.3 31.9 23.8 16.9 16.0
12.900 15.9 16.0 13.5 11.2 10.8 10.9 10.9
13.600 8.5 6.4 6.0 5.9 5.8 5.8 5.7
14.300 5.6 5.6 5.5 5.4 5.4 5.3 5.2
15.000 5.2 4.3 3.5 3.3 3.3 3.2 3.2
15.700 3.2 3.1 3.1 3.1 3.1 3.0 2.9
16.400 2.9 2.9 2.9 2.9 2.8 2.8 2.8
17.100 2.7 2.7 2.7 2.6 2.6 2.6 2.6
17.800 2.6 2.4 2.4 2.4 2.4 2.4 2.4
18.500 2.3 2.2 2.2 2.2 2.1 2.2 2.1
19.200 2.1 2.0 2.0 2.0 1.9 1.9 1.9
19.900 1.9 1.8 1.8 1.7 1.7 1.7 1.6
20.600 1.6 1.6 1.6 1.5 1.5 1.5 1.4
21.300 1.3 1.4 1.3 1.3 1.3 1.3 1.2
22.000 1.1 1.2 1.1 1.1 1.0 1.0
Area or Drainage Rain Gage Runoff  —--————-—————- Peak Flow --———-—-—————-
Reach Area ID or Amount  Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fov) (hr) (cfs) (csm)
Reach 4A 0.004 Downstream 34.340 216.41 12.14 105.9 25187.19
WinTR-20 Version 1.11 Page 4 10/06/2010 15:12
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Unnamed Tributary to Broad Branch

Line
Start Time  ———————————- Flow Values @ time increment of 0.100 hr -~ ——————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
10.100 0.7 1.3 1.9 2.7 3.5 4.5 4.9
10.800 3.9 2.7 1.3 0.4 3.0 6.0 9.2
11.500 12.6 18.5 21.4 24.7 35.7 63.8 96.6
12.200 90.9 57.9 38.3 31.9 23.8 16.9 16.0
12.900 15.9 16.0 13.5 11.2 10.8 10.9 10.9
13.600 8.6 6.4 6.0 5.9 5.8 5.8 5.7
14.300 5.6 5.6 5.5 5.4 5.4 5.3 5.2
15.000 5.2 4.3 3.5 3.3 3.3 3.2 3.2
15.700 3.2 3.1 3.1 3.1 3.1 3.0 2.9
16.400 2.9 2.9 2.9 2.9 2.8 2.8 2.8
17.100 2.7 2.7 2.7 2.6 2.6 2.6 2.6
17.800 2.6 2.4 2.4 2.4 2.4 2.4 2.4
18.500 2.3 2.2 2.2 2.2 2.1 2.2 2.1
19.200 2.1 2.0 2.0 2.0 1.9 1.9 1.9
19.900 1.9 1.8 1.8 1.7 1.7 1.7 1.6
20.600 1.6 1.6 1.6 1.5 1.5 1.5 1.4
21.300 1.3 1.4 1.3 1.3 1.3 1.3 1.2
22.000 1.1 1.2 1.1 1.1 1.0 1.0
Area or Drainage Rain Gage Runoff ---——---——-— Peak Flow --—-————————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fo) (hr) (cfs) (csm)
OUTLET 0.136 1.897 12.13 252.8 1859.80
Line
Start Time - ———————————- Flow Values @ time increment of 0.100 hr ————————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
10.100 0.9 1.5 1.9 2.0 2.6 4.5 5.3
10.800 4.8 4.0 4.7 6.0 7.8 12.0 14.5
11.500 16.4 26.4 34.6 447 67.8 131.8 233.4
12.200 199.6 146.2 87.1 60.9 40.8 28.0 26.9
12.900 26.9 27.0 21.9 18.7 18.3 18.4 18.4
13.600 12.9 10.0 9.5 9.4 9.3 9.2 9.1
14.300 9.0 7.9 7.8 7.7 7.6 7.5 7.4
15.000 7.3 4.3 3.5 3.3 3.3 3.2 3.2
15.700 3.2 3.1 3.1 3.1 3.1 3.0 2.9
16.400 2.9 2.9 2.9 2.9 2.8 2.8 2.8
17.100 2.7 2.7 2.7 2.6 2.6 2.6 2.6
17.800 2.6 2.4 2.4 2.4 2.4 2.4 2.4
18.500 2.3 2.2 2.2 2.2 2.1 2.2 2.1
19.200 2.1 2.0 2.0 2.0 1.9 1.9 1.9
19.900 1.9 1.8 1.8 1.7 1.7 1.7 1.6
20.600 1.6 1.6 1.6 1.5 1.5 1.5 1.4
21.300 1.3 1.4 1.3 1.3 1.3 1.3 1.2
22.000 1.1 1.2 1.1 1.1 1.0 1.0
STORM 10_yr_sm
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Area or
Reach
ldentifier

Basin 4
Reach 4
Reach 4
Reach 4A

Line
Start Time
(hr)

9.200

9.900
10.600
11.300
12.000
12.700
13.400
14.100
14.800
15.500
16.200
16.900
17.600
18.300
19.000
19.700
20.400
21.100
21.800
22.500
23.200

Area or
Reach
ldentifier

Reach 4A

Line
Start Time
(hr)

9.300
10.000
10.700
11.400
12.100
12.800
13.500
14.200
14.900
15.600
16.300

WinTR-20 Version 1.

Unnamed Tributary to Broad Branch

Drainage Rain Gage
Area ID or
(sq mi) Location

0.065

0.065 Upstream
0.061 Downstream
0.004 Upstream

———————————— Flow Values @ time increment of O.

(cfs) (cfs)

0.3 1.6

2.3 2.5

4.5 6.0

11.6 12.1

75.1 106.1

21.3 20.1

13.7 13.8

7.3 7.2

6.7 6.7

4.1 4.1

3.8 3.8

3.5 3.5

3.3 3.3

3.0 3.0

2.7 2.7

2.4 2.4

2.1 2.2

1.9 1.8

1.7 1.6

1.4 1.2

1.1 1.0

Drainage Rain Gage
Area ID or

(sq mi) Location

0.004 Downstream

———————————— Flow Values @ time increment of O.

(cfs) (cfs)
1.8 1.3
3.3 4.4
0.6 1.6

12.8 12.7
106.1 102.4
20.1 20.0
13.8 10.9
7.2 7.2
6.7 6.6
4.1 4.0
3.8 3.8

=
I

Runoff
Amount

@)

3.080
3.080
0.242
43.935

(cfs)

NOORBANONUTIOOOONOORMUOA~ON

43.875

(cfs)

»h OO

19.
69.
20.

CORNRPRRPLPOOR N

wWho~N©

o
Q
«Q
(0]

———————————— Peak Flow - ——————————-
Elevation Time Rate Rate
(fv) (hr) (cfs) (csm)
12.14 177.0 2729.94
217.25 12.14 177.0 2729.94
216.64 12.15 69.0 1137.17
216.64 12.15 106.5 25342.68
100 hr -~ ——————————-

(cfs) (cfs) (cfs) (cfs)
1.8 2.0 2.1 2.2
2.7 2.9 3.0 3.1
6.7 6.9 8.9 10.9
19.1 25.8 32.5 47.5
69.1 47.5 39.7 29.8
20.1 17.0 14.1 13.7
8.1 7.6 7.5 7.4
7.1 7.0 6.9 6.8
5.4 4.4 4.2 4.2
4.0 4.0 4.0 3.9
3.8 3.7 3.6 3.6
3.5 3.4 3.4 3.4
3.2 3.2 3.1 3.0
2.9 2.8 2.8 2.8
2.6 2.6 2.6 2.5
2.4 2.3 2.3 2.2
2.0 2.0 1.9 1.9
1.7 1.7 1.7 1.7
1.5 1.5 1.4 1.4
1.2 1.1 1.1 1.1

———————————— Peak Flow - ——————————-—
Elevation Time Rate Rate
(fr) (hr) (cfs) (csm)
216.64 12.15 106.5 25342.68
100 hr -~ ——————————-

(cfs) (cfs) (cfs) (cfs)
0.1 0.6 1.4 2.3
4.3 3.4 2.5 1.9
6.6 10.8 13.4 13.7
25.7 32.3 47 .4 75.0
47.5 39.7 29.8 21.3
17.0 14.1 13.7 13.7
7.6 7.5 7.4 7.3
7.0 6.9 6.8 6.7
4.4 4.2 4.2 4.1
4.0 4.0 3.9 3.8
3.7 3.6 3.6 3.5

14
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Unnamed Tributary to Broad Branch

Line
Start Time  --——-———--————-

(hr) (cfs) (cfs)
17.000 3.5 3.5
17.700 3.3 3.2
18.400 3.0 2.9
19.100 2.7 2.7
19.800 2.4 2.4
20.500 2.2 2.1
21.200 1.8 1.8
21.900 1.6 1.5
22.600 1.2 1.2
23.300 1.0

Area or Drainage Rain Gage
Reach Area ID or
Identifier (sq mi) Location

OUTLET 0.136
Line
Start Time  -———————————- Flow
(hr) (cfs) (cfs)
9.300 1.8 1.4
10.000 3.1 4.4
10.700 4.2 8.6
11.400 21.1 21.7
12.100 277.6 238.8
12.800 36.3 36.3
13.500 23.3 16.3
14.200 11.5 11.4
14.900 10.6 10.5
15.600 4.1 4.0
16.300 3.8 3.8
17.000 3.5 3.5
17.700 3.3 3.2
18.400 3.0 2.9
19.100 2.7 2.7
19.800 2.4 2.4
20.500 2.2 2.1
21.200 1.8 1.8
21.900 1.6 1.5
22.600 1.2 1.2
23.300 1.0
Area or Drainage Rain Gage
Reach Area ID or
Identifier (sq mi) Location
Basin 4 0.065
Reach 4 0.065 Upstream
Reach 4 0.061 Downstream

WinTR-20 Version 1.11

(cfs)

PRPENNNNOW
NONOR_OOONO

Runoff

Amount

(in)
2.517

Values @ time increment of O.

(cfs)

0.
3.
9.
36.
181.
36.

[EN
N

NONOROODONUUIOOOWNUITOA~ANON

[
RPFRPFEPNNMNNNOOWWAOAOPR

Runoff
Amount

(in)
4.213
4.213
0.444

Page

(cfs)

PRPENNNNOW
PONOWOOND

Elevation

€19

(cfs)

1.
3.
11.
46.
128.
27.

[EN
N

PONOWOONIKMNOBRMNRLRUOUWOWER

=
RPRENNMNNNOOWWSAIMPR

STORM 25_yr_sm

Elevation

(o
217.44
216.93

7

15

Flow Values @ time increment of 0.100 hr -~ ——————————-

(cfs) (cfs) (cfs)
3.4 3.4 3.3
3.1 3.0 3.0
2.8 2.8 2.7
2.6 2.5 2.4
2.3 2.2 2.1
1.9 1.9 1.9
1.7 1.7 1.7
1.4 1.4 1.4
1.1 1.1 1.1
Peak Flow --——--—-—————-

Time Rate Rate

(hr) (cfs) (csm)

12.13 290.3 2135.83
100 hr —-——————————-

(cfs) (cfs) (cfs)
1.6 1.4 2.1
3.4 3.0 5.0

15.6 21.0 21.4
61.7 95.3 164.7
81.9 53.9 38.3
23.7 23.1 23.2
12.0 11.8 11.7
11.0 10.9 10.7
4.2 4.2 4.1
4.0 3.9 3.8
3.6 3.6 3.5
3.4 3.4 3.3
3.1 3.0 3.0
2.8 2.8 2.7
2.6 2.5 2.4
2.3 2.2 2.1
1.9 1.9 1.9
1.7 1.7 1.7
1.4 1.4 1.4
1.1 1.1 1.1
Peak Flow --——-——————-
Time Rate Rate
(hr) (cfs) (csm)

12.14 217.9  3361.30

12.14 217.9 3361.30

12.14 108.8 1794.26
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Unnamed Tributary to Broad Branch

Area or Drainage Rain Gage Runoff  ---——--—————- Peak Flow --———--—————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fv) (hr) (cfs) (csm)
Reach 4A 0.004 Upstream 58.048 216.93 12.14 107.4 25543.17

Line

Start Time  -——————————- Flow Values @ time increment of 0.100 hr - —-————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
8.700 1.8 1.8 1.9 2.0 2.6 3.2 3.4
9.400 3.6 3.7 3.9 4.1 4.3 4.4 4.6
10.100 4.8 5.0 5.1 5.3 5.5 7.8 9.9
10.800 10.5 10.9 11.2 14.1 16.9 17.7 18.2
11.500 18.8 27.9 36.9 45.3 64.3 88.6 106.8
12.200 106.3 77.9 60.1 50.7 38.2 27.7 26.2
12.900 26.0 26.2 22.3 18.6 18.1 18.0 18.1
13.600 14.4 10.8 10.2 10.0 9.9 9.8 9.7
14.300 9.6 9.5 9.4 9.2 9.2 9.0 9.0
15.000 8.8 7.3 6.0 5.7 5.7 5.7 5.6
15.700 5.5 5.4 5.5 5.4 5.3 5.2 5.3
16.400 5.2 5.0 5.0 5.0 4.9 4.9 4.8
17.100 4.8 4.8 4.7 4.6 4.6 4.6 4.5
17.800 4.5 4.3 4.2 4.2 4.2 4.2 4.1
18.500 4.0 4.0 4.0 3.9 3.8 3.8 3.8
19.200 3.8 3.7 3.5 3.5 3.4 3.3 3.4
19.900 3.3 3.2 3.2 3.2 3.2 3.0 3.0
20.600 2.9 2.8 2.8 2.7 2.7 2.7 2.6
21.300 2.5 2.5 2.5 2.4 2.4 2.2 2.1
22.000 2.1 2.1 2.1 2.0 1.9 1.9 1.8
22.700 1.8 1.8 1.7 1.7 1.5 1.4 1.4
23.400 1.4 1.4 1.3 1.2 1.2 1.1 1.1

Area or Drainage Rain Gage Runoff --—-—-——---—-———- Peak Flow —--—-————————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fov) (hr) (cfs) (csm)
Reach 4A 0.004 Downstream 57.984 216.93 12.14 107.4 25543.17

Line

Start Time - —-—-—————————- Flow Values @ time increment of 0.100 hr - ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
8.700 1.6 2.3 3.1 3.9 4.0 4.0 3.1
9.400 2.0 0.8 0.6 2.0 3.6 5.3 7.1
10.100 9.1 8.3 6.7 5.1 3.3 4.4 7.4
10.800 9.6 10.6 11.3 14.3 17.1 17.8 18.3
11.500 18.8 27.9 36.9 45.3 64.3 88.6 106.8
12.200 106.4 77.9 60.2 50.7 38.2 27.7 26.2
12.900 26.0 26.2 22.3 18.6 18.1 18.0 18.1
13.600 14.4 10.8 10.2 10.0 9.9 9.8 9.7
14.300 9.6 9.5 9.4 9.2 9.2 9.1 9.0
15.000 8.8 7.3 6.0 5.7 5.7 5.7 5.6
15.700 5.5 5.4 5.5 5.4 5.3 5.2 5.3
16.400 5.2 5.0 5.0 5.0 4.9 4.9 4.8
17.100 4.8 4.8 4.7 4.6 4.6 4.6 4.5
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Unnamed Tributary to Broad Branch

Line

Start Time  ———————————- Flow Values @ time increment of 0.100 hr -~ ——————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
17.800 4.5 4.3 4.2 4.2 4.2 4.2 4.1
18.500 4.0 4.0 4.0 3.9 3.8 3.8 3.8
19.200 3.8 3.7 3.5 3.5 3.4 3.3 3.4
19.900 3.3 3.2 3.2 3.2 3.2 3.0 3.0
20.600 2.9 2.8 2.8 2.7 2.7 2.7 2.6
21.300 2.5 2.5 2.5 2.4 2.4 2.2 2.1
22.000 2.1 2.1 2.1 2.0 1.9 1.9 1.8
22.700 1.8 1.8 1.7 1.7 1.5 1.4 1.4
23.400 1.4 1.4 1.3 1.2 1.2 1.1 1.1

Area or Drainage Rain Gage Runoff --———--—————- Peak Flow --———-——————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (o (hr) (cfs) (csm)
OUTLET 0.136 3.507 12.22 347.0 2552.26

Line
Start Time  —-—-—————————- Flow Values @ time increment of 0.100 hr - ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
8.700 1.8 1.9 2.1 2.2 2.9 4.2 3.2
9.400 3.2 3.0 4.5 4.3 4.4 5.8 6.2
10.100 8.2 7.6 8.5 8.0 7.3 12.8 15.7
10.800 18.0 18.4 19.2 25.2 29.3 30.3 31.5
11.500 33.1 52.8 70.4 91.0 132.4 207.1 323.4
12.200 332.1 228.8 158.7 118.0 74.7 52.0 47.3
12.900 47 .2 47 .4 38.9 33.4 32.7 32.6 32.7
13.600 22.8 17.0 16.3 16.0 15.9 15.6 15.5
14.300 15.3 15.2 14.9 14.6 14.7 14.4 14.3
15.000 14.0 11.2 9.5 9.1 9.2 9.1 8.9
15.700 8.7 8.6 8.8 7.5 7.5 7.4 7.5
16.400 7.4 7.1 7.1 7.1 7.0 6.9 5.8
17.100 5.8 4.8 4.7 4.6 4.6 4.6 4.5
17.800 4.5 4.3 4.2 4.2 4.2 4.2 4.1
18.500 4.0 4.0 4.0 3.9 3.8 3.8 3.8
19.200 3.8 3.7 3.5 3.5 3.4 3.3 3.4
19.900 3.3 3.2 3.2 3.2 3.2 3.0 3.0
20.600 2.9 2.8 2.8 2.7 2.7 2.7 2.6
21.300 2.5 2.5 2.5 2.4 2.4 2.2 2.1
22.000 2.1 2.1 2.1 2.0 1.9 1.9 1.8
22.700 1.8 1.8 1.7 1.7 1.5 1.4 1.4
23.400 1.4 1.4 1.3 1.2 1.2 1.1 1.1
STORM 50_yr_sm

Area or Drainage Rain Gage Runoff  --—-——--———-——- Peak Flow --——-——————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fv) (hr) (cfs) (csm)
Basin 4 0.065 5.237 12.13 246.9 3808.11
Reach 4 0.065 Upstream 5.237 217 .54 12.13 246.9 3808.11
Reach 4 0.061 Downstream 0.629 217.06 12.14 137.1  2261.89
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Unnamed Tributary to Broad Branch

Area or Drainage Rain Gage Runoff  ---——--—————- Peak Flow --———--—————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fv) (hr) (cfs) (csm)
Reach 4A 0.004 Upstream 71.249 217 .06 12.14 107.8 25635.21
Line
Start Time - -———————————- Flow Values @ time increment of 0.100 hr - --————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
7.400 1.3 1.8 1.9 2.0 2.0 2.2 2.3
8.100 2.3 2.4 2.5 2.6 2.7 2.8 2.9
8.800 3.0 3.1 3.2 4.1 4.9 5.3 5.5
9.500 5.7 5.9 6.1 6.4 6.5 6.8 7.0
10.200 7.2 7.4 7.7 7.9 11.0 13.8 14.5
10.900 15.0 15.3 19.1 22.6 23.6 24.2 24.7
11.600 36.1 47.1 57.3 73.5 98.8 107.4 106.8
12.300 86.6 69.5 60.8 45.9 33.6 32.0 31.7
13.000 31.7 27.1 22.8 22.2 22.0 22.0 17.5
13.700 13.4 12.7 12.4 12.2 12.2 12.0 11.9
14.400 11.8 11.6 11.5 11.3 11.2 11.0 10.9
15.100 9.1 7.5 7.2 7.0 7.0 7.0 7.0
15.800 6.9 6.7 6.7 6.6 6.6 6.6 6.3
16.500 6.3 6.3 6.3 6.2 6.1 6.2 6.0
17.200 5.9 5.8 5.8 5.8 5.6 5.6 5.5
17.900 5.5 5.5 5.4 5.2 5.2 5.2 5.1
18.600 4.9 5.0 4.9 4.8 4.7 4.7 4.6
19.300 4.5 4.5 4.4 4.4 4.4 4.1 4.1
20.000 4.1 4.0 4.0 4.0 3.8 3.7 3.7
20.700 3.7 3.5 3.4 3.4 3.4 3.4 3.3
21.400 3.1 3.1 3.0 2.9 3.0 2.8 2.7
22.100 2.7 2.6 2.6 2.5 2.4 2.4 2.3
22.800 2.2 2.3 2.1 2.0 2.0 1.8 1.7
23.500 1.7 1.7 1.7 1.6 1.5 1.4
Area or Drainage Rain Gage Runoff --—-—-——---—-———- Peak Flow —--—-————————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fo) (hr) (cfs) (csm)
Reach 4A 0.004 Downstream 71.133 217.06 12.15 107.8 25635.21
Line
Start Time - —-—-—————————- Flow Values @ time increment of 0.100 hr - ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
7.400 1.8 3.3 3.3 2.7 2.1 1.5 0.8
8.100 0.319E-01 0.9 1.8 2.8 3.9 5.0 5.2
8.800 4.3 3.3 2.4 1.5 0.2 1.7 3.6
9.500 5.8 8.1 10.5 11.7 9.7 7.7 5.5
10.200 3.1 0.6 2.0 4.9 10.7 15.0 16.1
10.900 16.2 15.8 19.2 22.6 23.5 24.1 24.7
11.600 36.1 47.1 57.2 73.4 98.7 107.4 106.8
12.300 86.7 69.5 60.8 46.0 33.7 32.0 31.7
13.000 31.7 27.1 22.8 22.2 22.0 22.0 17.6
13.700 13.4 12.7 12.4 12.2 12.2 12.0 11.9
14.400 11.8 11.6 11.5 11.3 11.2 11.0 10.9
WinTR-20 Version 1.11 Page 10 10/06/2010 15:12
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Unnamed Tributary to Broad Branch

Line
Start Time  ———————————- Flow Values @ time increment of 0.100 hr -~ ——————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
15.100 9.1 7.5 7.2 7.0 7.0 7.0 7.0
15.800 6.9 6.7 6.7 6.6 6.6 6.6 6.3
16.500 6.3 6.3 6.3 6.2 6.1 6.2 6.0
17.200 5.9 5.8 5.8 5.8 5.6 5.6 5.5
17.900 5.5 5.5 5.4 5.2 5.2 5.2 5.1
18.600 4.9 4.9 4.9 4.8 4.7 4.7 4.6
19.300 4.5 4.5 4.4 4.4 4.4 4.1 4.1
20.000 4.1 4.0 4.0 4.0 3.8 3.7 3.7
20.700 3.7 3.5 3.4 3.4 3.4 3.4 3.3
21.400 3.1 3.1 3.0 2.9 3.0 2.8 2.7
22.100 2.7 2.6 2.6 2.5 2.4 2.4 2.3
22.800 2.2 2.3 2.1 2.0 2.0 1.8 1.7
23.500 1.7 1.7 1.7 1.6 1.5 1.4
Area or Drainage Rain Gage Runoff --—-—-—---—-———- Peak Flow ---————————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fo) (hr) (cfs) (csm)
OUTLET 0.136 4._.475 12.19 409.9 3015.43
Line
Start Time - ———————————- Flow Values @ time increment of 0.100 hr ———————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
7.400 1.5 2.4 2.2 2.7 2.3 1.8 1.2
8.100 1.6 1.9 1.6 2.4 3.5 4.4 3.5
8.800 3.5 3.6 3.1 3.4 4.4 6.6 6.9
9.500 8.0 9.1 13.1 13.2 11.4 12.1 11.0
10.200 10.2 7.0 9.5 11.7 19.0 24.0 25.5
10.900 26.7 26.4 35.1 40.1 41.9 43.9 44 .8
11.600 72.1 93.2 117.7 158.0 244 .8 355.9 409.0
12.300 268.6 180.7 149.0 93.0 66.3 61.4 60.9
13.000 61.1 49.7 41.0 40.1 39.8 39.9 28.3
13.700 22.3 21.3 20.8 20.6 20.6 20.1 20.0
14.400 19.9 19.5 19.3 19.0 18.8 18.5 17.4
15.100 14.0 11.9 11.4 11.2 11.2 11.2 11.2
15.800 10.9 10.7 10.7 10.5 10.6 10.4 10.0
16.500 10.1 10.0 10.1 9.7 9.7 9.8 9.6
17.200 9.4 9.1 9.2 9.1 9.0 9.0 8.7
17.900 8.8 7.7 7.6 7.3 7.4 7.3 7.2
18.600 5.9 6.0 5.1 4.8 4.7 4.7 4.6
19.300 4.5 4.5 4.4 4.4 4.4 4.1 4.1
20.000 4.1 4.0 4.0 4.0 3.8 3.7 3.7
20.700 3.7 3.5 3.4 3.4 3.4 3.4 3.3
21.400 3.1 3.1 3.0 2.9 3.0 2.8 2.7
22.100 2.7 2.6 2.6 2.5 2.4 2.4 2.3
22.800 2.2 2.3 2.1 2.0 2.0 1.8 1.7
23.500 1.7 1.7 1.7 1.6 1.5 1.4
STORM 100_yr_sm
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Area or
Reach
ldentifier

Basin 4
Reach 4
Reach 4
Reach 4A

Line
Start Time
(hr)

6.300
7.000
7.700
8.400
9.100
9.800
10.500
11.200
11.900
12.600
13.300
14.000
14.700
15.400
16.100
16.800
17.500
18.200
18.900
19.600
20.300
21.000
21.700
22.400
23.100
23.800

Area or
Reach
lIdentifier

Reach 4A

Line
Start Time
(hr)

-300
-000
.700
-400
.100
-800

©COoO~N~NO

Unnamed Tributary to Broad Branch

Drainage Rain Gage

Area ID or
(sq mi) Location
0.065

0.065 Upstream
0.061 Downstream
0.004 Upstream

(cfs)
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Drainage Rain Gage
Area ID or

(sq mi)

Location

0.004 Downstream

(cfs)

NONEFEPWN
RPOUIRLObDM
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Runoff
Amount

@)

6.398
6.398
0.852
6.044

(cfs)
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Runoff
Amount
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85.859

(cfs)
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Page

———————————— Peak Flow
Elevation Time
o (hr)
12.13
217.64 12.13
217.20 12.14
217.20 12.14

Flow Values @ time increment of O.

(cfs) (cfs)
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____________ Peak Flow

Elevation Time

(fov) (hr)
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Flow Values @ time increment of O.
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Unnamed Tributary to Broad Branch

Line
Start Time  ———————————- Flow Values @ time increment of 0.100 hr -~ ——————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
10.500 14.5 19.6 22.1 20.6 19.9 19.8 24.3
11.200 28.5 29.7 30.4 30.8 44 .3 57.1 67.4
11.900 80.4 105.9 107.8 107.3 93.5 75.0 68.6
12.600 53.2 39.3 37.6 37.3 37.4 32.0 27.0
13.300 26.4 26.3 26.3 21.0 16.3 15.4 15.0
14.000 15.0 14.8 14.6 14.5 14.4 14.1 13.9
14.700 13.9 13.7 13.4 13.3 11.2 9.3 9.0
15.400 8.8 8.7 8.6 8.6 8.5 8.5 8.5
16.100 8.2 8.2 8.1 8.0 8.0 8.0 7.8
16.800 7.7 7.7 7.5 7.5 7.5 7.4 7.2
17.500 7.2 7.2 7.0 6.8 6.9 6.8 6.7
18.200 6.7 6.5 6.4 6.3 6.3 6.2 6.2
18.900 6.2 5.9 5.9 5.8 5.7 5.7 5.5
19.600 5.5 5.5 5.4 5.2 5.2 5.2 4.9
20.300 4.9 4.8 4.9 4.7 4.6 4.7 4.5
21.000 4.4 4.2 4.2 4.2 4.0 4.0 3.9
21.700 3.7 3.7 3.7 3.7 3.5 3.4 3.4
22.400 3.2 3.0 3.2 3.0 2.9 2.8 2.7
23.100 2.7 2.7 2.5 2.4 2.4 2.3 2.2
23.800 2.0 2.1 2.0
Area or Drainage Rain Gage Runoff -——————--———- Peak Flow —-——----—————-
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (fo) (hr) (cfs) (csm)
OUTLET 0.136 5.545 12.16 477.8 3514.56
Line
Start Time  —-—-—————————- Flow Values @ time increment of 0.100 hr - ——————————-
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
6.300 2.0 2.3 2.0 1.6 0.6 1.5 2.0
7.000 2.2 2.7 3.5 5.0 3.7 3.4 3.1
7.700 2.9 1.9 1.1 2.9 3.3 4.8 5.5
8.400 7.3 7.5 5.8 5.5 4.9 4.8 3.7
9.100 7.5 11.4 13.2 14.1 15.4 19.3 16.5
9.800 14.1 12.3 13.4 12.4 10.3 14.4 18.8
10.500 21.9 27.7 34.4 34.9 34.6 34.8 44 .8
11.200 52.3 55.4 57.2 57.9 90.2 114.7 139.7
11.900 182.3 277.2 390.8 464 .8 303.8 196.9 171.5
12.600 114.9 81.2 75.5 75.1 75.4 61.0 50.9
13.300 49.7 49.7 49.7 36.3 27.0 25.9 25.3
14.000 25.4 24.9 24.5 24.5 24.2 23.7 23.4
14.700 23.4 23.1 22.6 22.4 17.1 14.6 14.3
15.400 14.0 13.8 13.8 13.8 13.4 13.6 13.4
16.100 12.9 13.0 12.9 12.7 12.7 12.7 12.4
16.800 12.2 12.2 11.9 12.0 11.9 11.7 11.4
17.500 11.5 11.3 11.2 10.8 11.0 10.8 10.7
18.200 10.6 10.3 10.1 10.1 10.1 9.8 9.9
18.900 9.8 9.3 9.4 9.2 9.1 9.1 8.7
19.600 8.9 7.7 7.6 7.3 7.4 7.3 5.9
20.300 5.9 5.8 5.9 4.7 4.6 4.7 4.5
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Unnamed Tributary to Broad Branch

Line
Start Time
(hr) (cfs)

21.000 4.4
21.700 3.7
22.400 3.2
23.100 2.7
23.800 2.0

WinTR-20 Version 1.11

Flow Values @ time increment of 0.100 hr
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Unnamed Tributary to Broad Branch

Area or Drainage @ = ——————————- Peak Flow by Storm --—--————-——-
Reach Area Alternate 1 yr_sm 2_yr_sm 5 yr_sm 10 _yr_sm 25 yr_sm
Identifier (sg mi) (cfs) (cfs) (cfs) (cfs) (cfs)
Basin 1 0.012 14.2 19.7 27.2 33.2 41.2
Basin 2 0.004 4.5 6.3 9.0 11.1 14.0
Basin 3A 0.013 20.0 26.4 34.7 41.0 49.5
Basin 3B 0.013 18.3 24.6 33.1 39.5 48.2
Basin 4 0.065 79.1 107.6 146.9 177.0 217.9
Basin 5A 0.001 1.2 1.8 2.6 3.2 4.0
Basin 5B 0.002 2.4 3.5 5.0 6.2 7.8
Basin 5C 0.001 1.4 2.0 2.9 3.6 4.6
Basin 5D 0.004 4.2 6.0 8.7 10.7 13.6
Basin 5E 0.002 2.1 3.0 4.3 5.4 6.8
Basin 5G 0.003 2.6 3.8 5.4 6.8 8.6
Basin 3A1 0.200E-03 0.0 0.0 0.0 0.0 0.0
Basin 3A2 0.200E-03 0.0 0.0 0.0 0.0 0.0
Basin 3B1 0.006 8.2 11.0 14.8 17.6 21.5
Basin 3B2 0.002 2.6 3.5 4.7 5.6 6.8
Basin 5F1 0.003 2.6 3.7 5.3 6.6 8.4
Basin 5F2 0.002 1.7 2.5 3.6 4.4 5.6
Basin 5F3 0.002 1.9 2.7 3.8 4.8 6.0
Reach 4 0.061 79.1 107.6 146.9 177.0 217.9
DOWNSTREAM 5.2 18.3 39.5 69.0 108.8
Reach 3B 0.013 18.3 24.6 33.1 39.5 48.2
DOWNSTREAM 18.3 24.6 33.0 39.5 48.2
CP1 0.004 4.5 6.3 9.0 11.1 14.0
DOWNSTREAM 4.5 6.3 9.0 11.1 14.0
CP2 0.001 1.2 1.8 2.6 3.2 4.0
DOWNSTREAM 0.0 0.0 2.4 3.2 4.0
CP3 0.064 7.3 21.2 43.5 77.1 119.2
DOWNSTREAM 7.1 21.0 43.0 76.2 118.1
CP4 0.067 8.4 22.9 46.0 80.4 123.6
DOWNSTREAM 8.3 22.8 45.7 79.9 123.0
CP7 0.078 15.9 35.0 65.7 104.8 154.8
DOWNSTREAM 15.7 34.8 65.3 103.7 153.9
CP5 0.006 4.1 6.1 10.4 13.0 16.6
DOWNSTREAM 4.1 6.1 10.4 13.0 16.6
CP8 0.081 16.9 36.6 68.0 107.3 158.7
DOWNSTREAM 16.4 34.4 52.1 82.5 156.0
CP6 0.004 3.7 5.3 7.6 9.5 12.1
DOWNSTREAM 3.7 5.3 7.6 9.5 12.1
Reach 5A 0.001 1.2 1.8 2.6 3.2 4.0
DOWNSTREAM 1.2 1.8 2.6 3.2 4.0
Reach 5B 0.063 7.4 21.4 44.0 74.6 116.0
DOWNSTREAM 7.3 21.2 43.5 74.0 115.3
Reach 5C 0.001 1.4 2.0 2.9 3.6 4.6
DOWNSTREAM 0.0 2.0 2.9 3.6 4.5
Reach 5D 0.006 4.2 6.9 10.6 13.2 16.8
DOWNSTREAM 4.1 6.1 10.4 13.0 16.6
Reach 5E 0.002 2.1 3.0 4.3 5.4 6.8
DOWNSTREAM 2.1 3.0 4.3 5.3 6.8
Reach 5F2 0.004 3.7 5.4 7.7 9.6 12.2
DOWNSTREAM 3.7 5.3 7.6 9.5 12.1
Reach 5G 0.003 2.6 3.8 5.4 6.8 8.6
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Unnamed Tributary to Broad Branch

Area or Drainage @ = ——————————- Peak Flow by Storm --—--————-——-
Reach Area Alternate 1 yr_sm 2_yr_sm 5 yr_sm 10 _yr_sm 25 yr_sm

Identifier (sg mi) (cfs) (cfs) (cfs) (cfs) (cfs)

DOWNSTREAM 2.6 3.8 5.4 6.7 8.5

Outlet 1 0.021 29.0 39.1 52.4 62.7 76.5

DOWNSTREAM 29.0 39.1 52.4 62.7 76.5

Outlet 2 0.039 120.8 151.9 192.2 210.1 233.1

DOWNSTREAM 120.8 151.9 192.2 210.1 233.1

Reach 4A 0.004 72.9 88.1 105.9 106.5 107.4

DOWNSTREAM 72.9 88.1 105.9 106.5 107.4

OUTLET 0.136 144.9 190.7 252.8 290.3 347.0
Area or Drainage @ = ——————————- Peak Flow by Storm -—--——————-
Reach Area Alternate 50_yr_sm 100_yr_sm

Identifier (sg mi) (cfs) (cfs) (cfs) (cfs) (cfs)

Basin 1 0.012 46.8 52.9

Basin 2 0.004 16.0 18.2

Basin 3A 0.013 55.1 61.4

Basin 3B 0.013 54.2 60.7

Basin 4 0.065 246.9 277.2

Basin 5A 0.001 4.6 5.3

Basin 5B 0.002 9.0 10.2

Basin 5C 0.001 5.3 6.0

Basin 5D 0.004 15.7 17.9

Basin 5E 0.002 7.8 8.9

Basin 5G 0.003 9.9 11.2

Basin 3A1 0.200E-03 0.0 1.0

Basin 3A2 0.200E-03 0.0 1.0

Basin 3B1 0.006 24.2 27.1

Basin 3B2 0.002 7.6 8.5

Basin 5F1 0.003 9.7 11.0

Basin 5F2 0.002 6.5 7.4

Basin 5F3 0.002 7.0 7.9

Reach 4 0.061 246.9 277.2

DOWNSTREAM 137.1 166.8

Reach 3B 0.013 54.2 60.7

DOWNSTREAM 54.2 60.6

CP1 0.004 16.0 18.2

DOWNSTREAM 16.0 18.2

CP2 0.001 4.6 5.3

DOWNSTREAM 4.6 5.3

CP3 0.064 149.1 180.8

DOWNSTREAM 147.9 179.2

CP4 0.067 154.3 186.9

DOWNSTREAM 153.7 186.1

CP7 0.078 190.4 228.0

DOWNSTREAM 189.4 226.8

CP5 0.006 19.2 22.0

DOWNSTREAM 19.2 22.0

CP8 0.081 195.2 233.7

DOWNSTREAM 194.1 232.5

CP6 0.004 13.9 15.9

DOWNSTREAM 13.9 15.9
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Unnamed Tributary to Broad Branch

Area or Drainage @ = ——————————- Peak Flow by Storm --—--————-——-
Reach Area Alternate 50_yr_sm 100_yr_sm

Identifier (sg mi) (cfs) (cfs) (cfs) (cfs) (cfs)

Reach 5A 0.001 4.6 5.3

DOWNSTREAM 4.6 5.3

Reach 5B 0.063 145.4 176.6

DOWNSTREAM 144.6 175.6

Reach 5C 0.001 5.3 6.0

DOWNSTREAM 5.2 5.9

Reach 5D 0.006 19.4 22.2

DOWNSTREAM 19.2 22.0

Reach 5E 0.002 7.8 8.9

DOWNSTREAM 7.8 8.9

Reach 5F2 0.004 14.0 16.0

DOWNSTREAM 13.9 15.9

Reach 5G 0.003 9.9 11.2

DOWNSTREAM 9.8 11.2

Outlet 1 0.021 85.9 96.2

DOWNSTREAM 85.9 96.2

Outlet 2 0.039 248.6 267.7

DOWNSTREAM 248.6 267.7

Reach 4A 0.004 107.8 108.2

DOWNSTREAM 107.8 108.2

OUTLET 0.136 409.9 477.8

WinTR-20 Version 1.11 Page 17 10/06/2010 15:12

25



Appendix 3 - Proposed Conditions Hydrology Calculations — TR-20
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Beginning of Input Data List
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WinTR-20: Version 1.11

Unnamed Tributary to Broad Branch

SUB—-AREA:
Basin 1 CP1
Basin 2 Reach 1
Basin 3A Outlet 2
Basin 3B Reach 3B
Basin 4 CP9
Basin 5A CP4
Basin 5B CP5
Basin 5C CP10
Basin 5D CP12
Basin 5E CP13
Basin 5G CPS8
Basin 3A1 CP3
Basin 3A2 Outlet 1
Basin 3B1 Reach 1Db
Basin 3B2 CP2
Basin 5F1 CP6
Basin 5F2 CP14
Basin 5F3 CP7
Basin 5C1 CP11

STREAM REACH:
Reach 3B Outlet 1

CpP1 Reach 1
CP2 Reach 2
CP3 CpP4
Cp4 CP5
CpP7 CP8
CP5 CP6
CP8 OUTLET
CP6 CP7

Outlet 1 Outlet 2
Outlet 2 OUTLET

CP9 CP9A
CP10 CP11
CP12 CP6
CP13 Cp14
Cp1l4 CP7

Reach 8.1 Outlet 2
Reach 1 Reach 1b

CP11 CP12
Reach 2 CP3
Reach 8 CP5
CP9A Reach 8

SPLIT FLOWReach 8.1 Culvert_2

Reach 1b CP2

STORM ANALYSIS:
1_yr_sm
2_yr_sm
5_yr_sm
10_yr_sm
25_yr_sm
50_yr_sm
100_yr_sm

STREAM CROSS SECTION:
Linnean_Rd216.00
215.50

216.00

217.00

218.00

Culvert_2 215.
212.

212.

213.

214.

215.

215.

216.

217.

QOO UTOOOUTOo O

Step_Pool

Pond
Step_Pool
Main_DS
Main_DS

Main_DS

Step_Pool
Step_Pool
Step_Pool
Step_Pool
Culvert_2
Main_US
Step_Pool
Culvert_1
Ditch
Linnean_Rd

Main_US

0.0
27.12
166.66
366.35

5.49
16.89
52.89
97.76
123.19
123.20
123.21

0 0
0.012 82.
0.00425 80.
0.01308 87.
0.013223 85.
0.064838 84.
.001258 79.
0.002431 79.
0.001425 79.
0.002811 79.
0.002114 79.
0.002667 79.
0.00020 98.
.0002 98.
.005901 85.
.001861 85.
.002613 79.
.001752 79.
.001881 79.
0.001435 79.

50.
36th St 1.
Linnean 1.

220.

230.

280.

315.
BroadBrnchb.

105.
Box 100.
Box 200.
TribD_Linnl.

220.

70.

200.

45.

10.

405.

390.

100.

330.

1.

145.
2.60 1_yr_sm
3.14 2_yr_sm
4.04 5_yr_sm
4.83 10_yr_sm
6.04 25_yr_sm
7.12 50_yr_sm
8.33 100_yr_sm
215.50
0.0 0.0
14. 31.
42 37.
70. 43.
212.0
0. 0.
9. 8.5
9.01 8.6
9.02 8.7
9.03 8.8
9.04 8.9
9.05 9.0
9.06 9.1

..
e

cocoococoo-
PR RRRPW

50.

220.
230.
280.
315.

105.

220.
70.
200.
45.
10.
405.
390.
100.
330.

145.

DN NN

0.005

17

0

YY

Y

Y

YY Y

Y
0.064838
3.14



STRUCTURE

Step_Pool

Pond

Culvert_1

Ditch

Main_DS

Main_US

RATING:

Box

Linnean

36th St

218.
206.
206.
206.
207.
207.
207.
207.
207.
210.
207.
210.
210.
211.
211.
211.
214.
212.
213.
214.
216.
217.
219.
220.
220.
211.
210.
210.
211.
211.
212.
213.
194.
193.
194.
194.
194.
195.
195.
196.
196.
215.
211.
215.
215.
216.
217.
219.
220.

209.
209.
210.
212.
214.
216.
217.
TribD_Linn212.
212.
212.
213.
214.
215.
215.
216.
217.
218.
212.
212.
212.
213.
215.
219.
227.
215.
215.
216.

O P RFRPOOWWOH JU s WE O ol @]

ar o [e¢]

=

O W WO BN U OO WN

QOO0 U1 a0

74
74

123.

0.
30.5
42.1
58.
70.5
87.3
113.

0.
30.5
42.
70.
87.
113.

29.
40.
55.
67.
83.
94.
107.

Oy U1 U1 O) i i

10.
20.
50.
100.
200.

33.5
47.5
85.

129.
188.
230.
275.

29.4
40.
56.
68.
84.
95.

0.
17.9
531.

1300.76
2168.64
2623.15

0.00
7.75
23.8
74.6
109.
122.
150.
289.
489.

22

4
88

4

7

15
04
25
79
48

9.07
206.

7.3
11.4

20.
25.
31.
207.3

86.

104.
142.
l62.
189.
212.

N JJ01WwWOo

20.
30.
210.

4.5
7.4
14.3
23.9
40.
193.2

9.3
11.
18.
25.
35.
42.
49.
211.5

D 00 O WO

56.
59.
81.
119.
200.
226.

0.
.0000078
.0005863
.0020831
.0044981
.00605

eololololoNoNoNoNe]
. .
=
w

(@)
.

.05
.12
.33

4.95

o O

0001

9.2

18.
25,
36.

40.
44,

W N O U O

3
5

.07

.0538
.0491
.0461
.0444
.0447

.005

.0022

.0022
.0086
.0049
.012

.0144
.0147

.007

.0455
.0469

.0485
.0387
.0327
.0311
.0298

.01
.01
.01
.01
.01
.01
.01



217.
218.
219.
BroadBrnchl85.
185.
185.
186.
186.
187.
187.
188.
188.
189.
189.
190.
190.
191.
191.
192.
192.
192.

RAINFALL DISTRIBUTION:

1_yr_sm

2_yr_sm

aNeoloNoNeoloNoloNoNolololoNoNolololoNoNololoNoNoNoloNoloNoNoloNoNoNoNolooloNoNoNoRoloNoNoloRoNoNe)

[eoNe]

76

.0021
.0047
.0079
.0117
.0159
.0208
.0261
.0320
.0385
.0455
.0530
.0611
.0697
.0789
.0886
.0989
.1097
.1210
L1390
.1582
.1785
.2153
L2692
.4663
.7308
.7847
.8215
.8418
.8610
.8790
.8903
.9011
.9114
L9211
.9303
.9389
.9470
.9545
.9615
.9680
.9739
.9792
.9841
.9883
L9921
.9953
L9979

.0019

24.5
91.68
221.36

0.
10.
15.
20.
30.
40.
48.
55.
65.
70.
75.
80.
92.
139.
323.
500.
600.

.1
.000377
.0026
.0053
.0086
.0125
.0169
.0218
.0273
.0333
.0398
.0469
.0546
.0628
.0715
.0808
.0906
.1010
L1119
.1245
.1428
.1622
.1859
.2261
.2902
.6161
. 7415
L7920
.8256
.8457
.8647
.8813
.8925
.9032
.9134
.9230
.9320
.9406
.9485
.9560
.9629
.9692
.9750
.9802
.9850
.9891
L9927
.9958
.9984

[eNolololoNoNolololoNoNolololoNoNololololoNolololoNoNolololoNoNololololoNolololoNoNololoNoNoNoloNe)

.1
.000339
.0024

[eoNeoNe]

0016
0071
0264

.0015
.0072
.0115
.0244
.0359
.0564

L1319
.1833
.2456
.3182
.4007
L4978
.6057
L7153
L7729

o O

.000775
.0031
.0060
.0094
.0133
.0178
.0228
.0284
.0345
.0412
.0484
.0562
.0645
.0733
.0827
.0927
.1031
.1142
.1281
.1465
.1662
.1933
.2369
L3112
.6599
.1523
L7994
.8297
.8496
.8683
.8836
.8947
.9053
.9153
.9248
.9338
.9422
.9501
.9574
.9642
.9704
.9761
.9812
.9858
.9899
.9934
.9964
.9988

.000700
.0028

[eNolololoNoNolololoNoNolololoNoNolololoNolololoJoNoNololololoNolololololololoJoNoNololoNoNoNoNe]

[eoNe]

.0012
.0036
.0066
.0101
.0142
.0188
.0239
.0296
.0358
.0426
.0499
.0578
.0662
.0752
.0847
.0947
.1053
.1164
L1317
.1504
.1703
.2006
L2477
.3401
.6888
L7631
.8067
.8338
.8535
.8719
.8858
.8969
.9073
L9173
L9267
.9355
.9438
.9516
.9588
.9655
.9716
L9772
.9822
.9867
.9906
.9940
.9969
.999225

.0011
.0033

O O

.0016
.0042
.0073
.0109
.0150
.0198
.0250
.0308
.0371
.0440
.0515
.0594
.0680
.0770
.0866
.0968
.1075
.1187
.1353
.1543
.1744
.2080
.2585
.3839
.7098
L7739
.8141
.8378
.8572
.8755
.8881
.8990
.9094
.9192
.9285
.9372
.9454
.9531
.9602
.9667
L9727
.9782
.9831
.9875
.9914
.9947
.9974
.999623

.0015
.0038



5_yr_sm

aNeoloNoNolololoNoNololooNoNolololoNoNolololoNoNoloNoloNoNolooNoNoNoloNoNoNoNoloNoNoNoNoRoRe]

[ecNeoloNooNoNolololoNoNolololoNoNoNoloNoNoNoNoNoNoNoNoNoloNe)

.0044
.0073
.0109
.0149
.0195
.0247
.0304
.0366
.0433
.0506
.0584
.0668
.0757
.0852
.0952
.1057
L1167
.1345
.1535
L1737
.2109
.2659
L4670
.7341
L7891
.8263
.8465
.8655
.8833
.8943
.9048
.9148
.9243
.9332
.9416
.9494
.9567
.9634
.9696
.9753
.9805
.9851
.9891
L9927
.9956
.9981

.0019
.0043
.0073
.0109
.0150
.0196
.0248
.0305
.0368
.0436
.0510
.0589
.0674
.0764
.0860
.0961
.1068
.1180
.1361
.1555
1761
.2143
.2710
L4707
L7290
.7857
.8239
.8445
.8639

[eNolololoNoNolololoNoNolololoNoNolololoololololoNoNolololoNoNololololoNolololoNoNololoNoNe)

[eNololooNoNolololoNoNolololoNoNololololololololoNoNolooNoNe)

.0049
.0080
.0116
.0158
.0205
.0258
.0316
.0379
.0447
.0521
.0601
.0686
.0776
.0871
.0972
.1078
.1202
.1383
.1575
.1812
.2219
L2877
.6161
.7451
. 7965
.8304
.8503
.8691
.8855
.8965
.9069
.9168
.9261
.9349
.9432
.9509
.9581
.9647
.9708
.9764
.9814
.9859
.9899
.9933
.9962
.9985

.1
.000336
.0023
.0049
.0080
.0117
.0158
.0206
.0259
.0317
.0381
.0451
.0525
.0606
.0692
.0783
.0880
.0982
.1089
.1215
.1399
.1595
.1837
.2256
.2936
.6091
.7403
. 7934
.8281
. 8485
.8676

eloololoNoNololololololoNoloNololololololololololoNolololololololoNololololoNololoNoNoNoNe]

.0055
.0087
.0124
.0167
.0215
.0269
.0328
.0392
.0462
.0537
.0617
.0703
.0794
.0891
.0993
.1100
L1237
.1420
.1615
.1886
L2329
.3094
.6608
.7561
.8040
.8345
.8542
L8727
.8878
.8986
.9089
.9187
L9279
.9366
.9447
.9524
.9594
.9660
.9720
.9774
.9824
.9868
.9906
.9939
.9967
.9989

.000693
.0028
.0055
.0087
.0124
.0168
.0216
.0270
.0330
.0395
.0465
.0541
.0622
.0709
.0802
.0900
.1003
L1112
.1251
L1437
.1636
.1914
.2370
.3162
.6536
L7517
.8010
.8323
.8524
.8713

[eNolololoNoNolololoNoNolololoNoNolololoNololololoNoNolololoNoNolololoNoNolololoNoNololoNoNe)

.0061
.0094
.0132
.0176
.0226
.0280
.0340
.0406
.0476
.0553
.0634
.0721
.0813
L0911
.1014
L1122
L1273
.1458
.1655
.1960
.2439
.3392
.6906
L7671
.8114
.8385
.8580
.8763
.8900
.9007
.9109
.9206
L9297
.9383
.9463
.9538
.9608
L9672
L9731
.9785
.9833
.9876
.9913
.9945
L9972
.999300

.0011
.0033
.0061
.0094
.0133
L0177
.0226
.0282
.0342
.0408
.0480
.0557
.0639
.0727
.0821
.0920
.1024
.1134
.1287
.1476
L1677
.1990
.2483
.3464
.6838
L7630
.8086
.8364
.8563
.8749

eloloNololoNoloNolololololololoNoloNolololololoNolololoRoNe)

.0067
.0101
.0141
.0186
.0236
.0292
.0353
.0419
.0491
.0568
.0651
.0739
.0832
.0931
.1035
.1145
.1309
.1497
.1696
.2035
.2549
.3839
L7123
L7781
.8188
.8425
.8617
.8798
.8922
.9028
.9129
.9224
.9314
.9399
.9479
.9553
.9621
.9684
.9742
.9795
.9842
.9884
.9920
.9951
.9976
.999%661

.0015
.0038
.0067
.0101
.0141
.0186
.0237
.0293
.0355
.0422
.0495
.0573
.0657
.0746
.0840
.0940
.1046
L1157
.1324
.1515
.1719
.2066
.2597
.3909
. 7064
L7744
.8163
.8405
.8601
.8785



10_yr_sm

25_yr_sm

aeoloNoNolololoNoNoloNoloNoNoNoNoNoNe]

aNeoloNoNoloNoloNoNolololoNoNolololoNoNololoNoNoNoloNoloNoNoloNoNoNoNoloNoloNoNoNoNoloNoNoloRoNoNe)

[cNoloNoNoNoNoNe]

.8820
.8932
.9039
.9140
.9236
.9326
.9411
.9490
.9564
.9632
.9695
L9752
.9804
.9850
.9891
L9927
.9957
.9981

.0021
.0047
.0078
.0116
.0159
.0207
.0261
.0321
.0386
.0457
.0534
.0616
.0704
.0797
.0896
.1001
L1111
L1227
.1413
.1612
.1823
2211
.2785
L4733
L7215
.7789
L8177
.8388
.8587
.8773
.8889
.8999
.9104
.9203
.9296
.9384
.9466
.9543
.9614
.9679
.9739
.9793
.9841
.9884
.9922
.9953
L9979

.0024
.0054
.0090
.0132
.0179
.0232
.0291

[eNolololoNoNolololoNoNoloRoloNoNoNe]

eNololooNoNolololoNoNolololoNoNololoJloNololololoNoNolololoNoNololololoNolololoNoNololoNoNoNoloNe)

[eoNololoNoNoNoRoNe)

.8843
.8954
.9060
.9160
.9254
.9343
L9427
.9505
.9578
.9645
L9707
L9763
.9814
.9859
.9899
.9933
.9962
.9985

.1
.000365
.0025
.0053
.0085
.0124
.0168
.0218
.0273
.0334
.0400
.0472
.0550
.0633
.0722
.0817
.0917
.1023
.1134
.1263
.1452
.1653
.1901
.2326
.3010
.6031
.7330
. 7866
.8220
.8429
.8625
.8796
.8911
.9020
.9124
.9222
.9314
.9401
.9482
.9557
L9627
L9691
.9750
.9803
.9850
.9892
.9928
.9959
.9984

.1
.000439
.0030
.0061
.0098
.0141
.0189
.0244
.0304

eloloNololololoNololololoNoloNoNoNe)

.8866
.8976
.9080
L9179
.9273
L9361
.9443
.9520
.9592
.9658
.9718
.9774
.9823
.9867
.9906
.9939
.9967
.9989

.000753
.0030
.0059
.0093
.0132
L0177
.0228
.0285
.0347
.0414
.0487
.0566
.0651
.0741
.0836
.0938
.1045
L1157
.1300
.1491
.1695
L1979
.2441
.3235
.6466
L7445
L7944
.8263
.8469
.8663
.8820
.8933
.9041
.9144
.9241
.9332
L9417
.9497
.9572
.9640
.9704
L9761
.9813
.9859
.9900
.9935
.9965
.9988

.000902
.0036
.0068
.0106
.0150
.0200
.0255
.0316

[eNololooNoNolololoNoNoloNoRloNoNoNe]

.8888
.8997
.9100
.9198
.9291
.9378
.9459
.9535
.9605
.9670
.9730
.9784
.9832
.9876
.9913
.9945
L9972
.999307

.0012
.0035
.0065
.0100
.0141
.0187
.0239
.0296
.0360
.0428
.0503
.0583
.0668
.0759
.0856
.0959
.1067
.1180
L1337
.1531
L1737
.2056
.2555
.3534
.6765
.7559
.8021
.8305
.8509
.8700
.8843
.8955
.9062
.9164
.9259
.9349
.9434
.9513
.9586
.9653
L9715
L9772
.9823
.9868
.9907
.9941
.9970
.999247

.0014
.0042
.0075
.0114
.0159
.0210
.0267
.0329

[oNoNoNoloNoNoNe]

.8911
.9018
.9120
L9217
.9308
.9394
.9475
.9549
.9619
.9683
.9741
.9794
.9842
.9883
.9920
.9951
L9977
.999%664

.0016
.0041
.0072
.0108
.0150
.0197
.0250
.0309
.0373
.0443
.0518
.0599
.0686
.0778
.0876
.0980
.1089
.1204
.1375
.1571
.1780
.2134
.2670
.3969
.6990
L7674
.8099
.8347
.8548
.8737
.8866
.8977
.9083
.9183
.9278
.9367
.9450
.9528
.9600
.9666
L9727
.9782
.9832
.9876
.9915
.9947
.9975
.999635

.0019
.0048
.0083
.0123
.0169
.0221
.0279
.0343



50_yr_sm

mEeoloNoNoloNoloNoNololoJoNoNolololoNoNolololoNoNoloNololoNololoNoNoNoNoNoNoNoNoNe]

[eNeololooNoNoloNoloNoNoloNoloNoNoloRoloNoNoloNoloNoNolololoNoNoloNoNoNe)

.0356
.0426
.0503
.0585
.0673
.0766
.0866
.0971
.1082
.1198
L1321
.1514
.1720
.1939
L2332
.2906
L4762
L7094
.7668
.8061
.8280
.8486
.8679
.8802
.8918
.9029
.9134
.9234
L9327
.9415
.9497
.9574
.9644
.9709
.9768
.9821
.9868
L9910
.9946
.9976

.0027
.0059
.0098
.0142
.0192
.0249
.0311
.0379
.0453
.0533
.0618
.0710
.0808
.0911
.1021
.1136
.1258
.1385
.1584
L1796
.2021
.2420
.2999
L4790
L7001
.7580
L7979
.8204
.8416
.8615
.8742
.8864
.8979
.9089
.9192

eNolololoNoNolololoNoNolololoNoNolololololololololNoNololololoNoNoloRoloNoNoloNe)

oNolololoNoNolololoNoNolololoNoNololoNololololoNoNoNololololololoNoNoNoNo]

.0370
.0441
.0519
.0602
.0691
.0786
.0886
.0992
.1104
L1222
.1358
.1554
.1763
.2018
.2447
.3126
.5951
. 7209
L7747
.8106
.8322
.8525
.8704
.8826
.8941
.9051
.9155
.9253
.9345
.9432
.9513
.9588
.9657
L9721
L9779
.9831
L9877
L9917
.9952
.9981

.1
.000485
.0033
.0066
.0106
.0152
.0203
.0261
.0324
.0393
.0468
.0549
.0636
.0729
.0828
.0933
.1044
.1160
.1283
.1424
.1625
.1840
.2101
.2536
L3217
.5881
L7117
. 7660
.8025
.8248
.8457
.8641
.8767
.8887
.9001
.9110
L9212

elolololololololololololoolololololololoNololololoNolololNoloNololoNololoNoloNe)

.0383
.0456
.0535
.0619
.0709
.0805
.0907
.1014
.1128
.1247
L1397
.1595
.1806
.2096
.2562
.3346
.6366
L1324
.7825
.8150
.8364
.8565
.8729
.8849
.8963
.9072
L9175
L9272
.9363
.9449
.9529
.9602
L9671
.9733
.9790
.9841
.9886
.9925
.9958
.9986

.000994
.0039
.0074
.0115
.0161
.0214
.0273
.0337
.0408
.0484
.0566
.0654
.0749
.0849
.0955
.1066
.1184
.1308
.1463
.1667
.1884
.2180
.2651
.3436
.6280
.7233
.7740
.8071
.8290
.8497
.8667
.8792
.8911
.9024
L9131
.9232

eoNololooNoNolololoNoNolololoNoNololololololololoNoNolololoNoNololoRoloNoNoloNe)

.0398
.0471
.0551
.0637
.0728
.0825
.0928
.1037
.1151
L1271
.1435
.1636
.1850
.2175
.2676
.3634
.6654
. 7438
. 7904
.8194
.8405
.8603
.8753
.8872
.8986
.9093
.9195
.9291
.9381
.9465
.9544
L9617
.9684
.9745
.9800
.9850
.9894
.9932
.9964
.999098

.0015
.0045
.0082
.0124
.0172
.0225
.0285
.0351
.0422
.0500
.0583
.0673
.0768
.0869
.0976
.1089
.1208
.1333
.1503
.1710
.1929
.2260
L2767
.3720
.6564
.7349
.7820
.8116
.8333
.8537
.8692
.8816
.8934
.9045
.9151
.9251

eloolololololoNolololololololoNololololololololololololoNololoNoRoNoNe]

.0412
.0487
.0568
.0655
.0747
.0845
.0949
.1059
L1174
.1296
.1475
.1678
.1894
.2253
L2791
.4049
.6874
.7553
.7982
.8237
.8446
.8642
.8778
.8896
.9008
.9114
.9214
.9309
.9398
.9481
.9559
.9630
.9696
.9756
.9811
.9859
.9902
.9939
.9970
.999561

.0021
.0052
.0089
.0133
.0182
.0237
.0298
.0365
.0437
.0516
.0601
.0691
.0788
.0890
.0999
L1113
.1233
.1359
.1543
.1752
.1975
.2340
.2883
.4119
.6783
. 7464
. 7899
.8160
.8375
.8576
L8717
. 8840
.8956
.9067
L9172
L9271



.9290
.9382
.9467
.9547
L9621
.9689
L9751
.9808
.9858
.9902
.9941
.9973

aeoloNoNoloNoloNoNoNoNoNe)
[eoNolololoNoNoloNoNoNoNe]

100_yr_sm

.0031
.0068
.0111
.0159
.0214
.0275
.0342
.0415
.0495
.0580
.0671
.0768
.0871
.0981
.1096
L1217
.1345
.1478
.1683
.1900
.2131
.2531
.3103
.4808
.6897
. 7469
L7869
.8100
.8317
.8522
.8655
.8783
.8904
.9019
.9129
.9232
L9329
.9420
.9505
.9585
.9658
L9725
.9786
.9841
.9889
.9932
.9969

aNeoloNoNoloNoloNoNolololoNoNolololoNoNololoNoNoNoloNoloNoNoloNoNoNoNoloRoloNoNoNoRoloNoNoloRoNoNe)
[eNolololoNoNolololoNoNolololoNoNololololoNolololoNoNolololoNoNololololoNolololoNoNololoNoNoNoloNe)

GLOBAL OUTPUT:

1 .1 0.

VERIFICATION:
DATA PREP
PROCESSINGY Y Y Y Y

WinTR-20 Printed Page File

Unnamed

.9309
.9399
.9484
.9563
.9635
.9702
L9763
.9818
.9867
L9911
.9948
.9979

.1
.000568
.0038
.0076
.0120
.0170
.0226
.0288
.0357
.0431
.0511
.0597
.0690
.0788
.0893
.1003
.1120
.1242
L1371
.1518
L1725
.1946
L2211
.2646
.3314
.5823
L7011
. 7549
L7916
.8144
.8359
.8549
.8681
.8807
.8928
.9042
.9150
.9252
.9348
.9438
.9522
.9600
L9671
L9737
L9797
.9851
.9899
.9940
.9976

Ko
Mo
KoK

K

L9327
.9417
.9500
.9578
.9649
.9715
L9775
.9828
.9876
.9918
.9955
.9985

eloloNololoNololoNoNoNe]

.0012
.0045
.0084
.0129
.0181
.0238
.0301
.0371
.0446
.0528
.0615
.0709
.0809
.0914
.1026
.1144
.1268
L1397
.1558
.1768
L1991
L2291
.2760
.3526
.6203
L7125
L7629
L7963
.8188
.8401
.8576
.8707
.8832
.8951
.9064
L9171
L9272
.9366
.9455
.9538
.9614
.9685
.9750
.9808
.9861
.9907
.9948
.9982

eloNoNololoNolololololololololoNololololoNololololoNololooloNololoNololololoNololoNolololoRoNe)

YNNNN

.9346
.9434
.9516
.9592
.9663
L9727
.9786
.9839
.9885
.9926
L9961
.999006

[eoNolololoNoNoloNoNoNoNe]

.0018
.0052
.0093
.0139
.0192
.0250
.0315
.0386
.0462
.0545
.0634
.0728
.0829
.0936
.1049
.1168
.1293
.1424
.1599
.1812
.2037
L2371
.2875
L3797
.6474
.7240
L7709
.8009
.8232
.8442
.8603
.8732
.8856
.8974
.9086
L9191
L9291
.9385
.9472
.9554
.9629
.9699
.9762
.9819
L9871
.9916
.9955
.9988

[eNolololoNoNolololoNoNolololoNoNololololoNololoJoNoNololololoNolololololololoJoNoNololoNoNoNoNe]

YNNNNN

End of Input Data List

Tributary to Broad Branch

eloNoNololoNololololololoNololoNoloNololoNolololololololooloNololoNoNoloNoloNololoNoNololoRoNe)

.9364
.9451
.9532
.9607
.9676
.9739
L9797
.9848
.9894
.9934
.9967
.999515

.0024
.0060
.0101
.0149
.0203
.0263
.0329
.0400
.0478
.0562
.0652
.0748
.0850
.0958
L1072
.1193
.1319
.1451
.1641
.1856
.2084
.2451
.2989
L4177
.6686
. 7354
.7789
.8054
.8275
.8482
.8629
.8758
.8880
.8997
.9107
L9212
.9310
.9403
.9489
.9569
.9643
L9712
L9774
.9830
.9880
.9924
.9962
.999432



Name of printed page file:
J:\env\0577 - DDOE - Broad Branch\TR-20\0577-Prop.out

Area or Drainage Rain Gage
Reach Area ID or
Identifier (sgq mi) Location

Basin 1 0.012
CpP1 0.012 Upstream
CP1 0.012 Downstream
Basin 2 0.004
Reach 1 0.016 Upstream
Line
Start Time  ——————————-— Flow
(hr) (cfs) (cfs)
11.700 0.5 1.5
12.400 2.9 2.7
13.100 1.1 1.0
13.800 0.7 0.5
Area or Drainage Rain Gage
Reach Area ID or
Identifier (sgq mi) Location
Reach 1 0.016 Downstream
Line
Start Time  ——————————-— Flow
(hr) (cfs) (cfs)
12.100 5.5 14.3
12.800 1.5 1.4
Area or Drainage Rain Gage
Reach Area ID or
Identifier (sgq mi) Location
Basin 3Bl 0.006
Reach 1b 0.022 Upstream
Reach 1b 0.022 Downstream
Basin 3B2 0.002
CP2 0.024 Upstream
CP2 0.024 Downstream
Reach 2 0.024 Upstream
Reach 2 0.024 Downstream
Basin 3A1 0.200E-03
CP3 0.024 Upstream
CP3 0.024 Downstream
Basin 5A 0.001
Ccpr4 0.025 Upstream
CP4 0.025 Downstream
Basin 5B 0.002

WinTR-20 Version 1.11

Runoff
Amount
(in)

.692
.692
.691
.368
.606

oNololoNe)

Values @ time increment

(cfs)

ORr N
O g0

Runoff
Amount
(in)

0.493

Values @ time increment

(cfs)

11.1
1.4

Runoff
Amount
(in)

.624
.527
.483
.386
.475
.473
.473
.468

0.0
.464
.412
.124
.397
.393
.248

[oNolololoNoNoNe]

[oNololoNeoNe)

Page

Elevation
(ft)

216.55

214.10

(cfs)

ORr K J
W o U

Elevation
(ft)

213.53

(cfs)

6.3
1.4

Elevation
(ft)

214.12
214.03

212.
213.
213.

38
17
17

209.
208.

18
77

206.
206.

44
44

STORM 1_yr_sm

Peak Flow
Time Rate
(hr) (cfs)
12.12 14.2
12.12 14.2
12.12 14.2
12.13 4.5
12.13 18.6
of 0.100 hr
(cfs) (cfs)
17.3 10.1
1.4 1.4
1.0 0.9
0.2
Peak Flow
Time Rate
(hr) (cfs)
12.22 14.6
of 0.100 hr
(cfs) (cfs)
3.6 2.7
1.2
Peak Flow
Time Rate
(hr) (cfs)
12.12 8.2
12.18 18.8
12.23 18.1
12.12 2.6
12.22 19.3
12.24 19.1
12.24 19.1
12.24 19.1
2.48 0.0
12.24 19.1
12.35 14.9
12.13 1.2
12.35 14.9
12.37 14.9
12.13 2.4
06/21/2013

788.
615.
988.
585.
585.
988.

9:

45



Unnamed Tributary to Broad Branch

Area or Drainage Rain Gage Runoff  -—-----——- Peak Flow ———————————-—
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
Basin 4 0.065 1.127 12.14 79.1 1219.24
Line
Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
10.900 1.1 1.2 1.7 2.2 2.4 2.7 2.9
11.600 4.9 6.7 9.3 15.3 31.4 69.0 55.9
12.300 28.6 18.8 15.9 11.4 8.6 8.3 8.3
13.000 8.3 6.8 5.9 5.8 5.8 5.8 4.4
13.700 3.4 3.3 3.2 3.2 3.2 3.1 3.1
14.400 3.1 3.0 3.0 3.0 2.9 2.9 2.9
15.100 2.3 1.9 1.8 1.9 1.8 1.8 1.8
15.800 1.8 1.8 1.7 1.7 1.7 1.7 1.7
16.500 1.7 1.7 1.6 1.6 1.6 1.6 1.6
17.200 1.5 1.5 1.5 1.5 1.5 1.5 1.5
17.900 1.4 1.4 1.4 1.4 1.3 1.3 1.3
18.600 1.3 1.3 1.3 1.3 1.2 1.2 1.2
19.300 1.2 1.2 1.1 1.2 1.1 1.1 1.1
20.000 1.1 1.0 1.0 1.0 1.0 0.9 0.8
20.700 0.8 0.7 0.6 0.5 0.5 0.4 0.3
21.400 0.2 0.2 0.1
Area or Drainage Rain Gage Runoff  -—-----——- Peak Flow ————————————
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
CP9 0.065 Upstream 1.127 12.14 79.1 1219.24
CP9 0.065 Downstream 1.126 214.07 12.15 77.1 1188.53
CPO9A 0.065 Upstream 1.126 216.36 12.15 77.1 1188.53
CPO9A 0.061 Downstream 0.0 215.50 10.90 0.0 0.0
Reach 8 0.061 Upstream 0.0 210.00 10.90 0.0 0.0
Reach 8 0.061 Downstream 0.0 210.00 10.90 0.0 0.0
CP5 0.089 Upstream 0.120 193.73 12.37 14.9 168.37
CP5 0.089 Downstream 0.119 193.73 12.39 14.9 168.32
Basin 5F1 0.003 0.260 12.13 2.6 988.13
Basin 5C 0.001 0.153 12.13 1.4 988.13
CP10 0.001 Upstream 0.153 206.04 12.13 1.4 988.13
CP10 0.001 Downstream 0.099 206.04 12.12 1.4 988.13
Basin 5C1 0.001 0.153 12.13 1.4 988.13
CP11 0.003 Upstream 0.126 206.08 12.13 2.8 988.13
CP11 0.003 Downstream 0.090 206.08 12.16 2.8 979.79
Basin 5D 0.003 0.274 12.13 2.8 988.13
CP12 0.006 Upstream 0.180 206.16 12.15 5.3 939.27
CP12 0.006 Downstream 0.174 206.16 12.16 5.3 933.41
CP6 0.097 Upstream 0.126 193.73 12.39 14.9 153.92
CP6 0.097 Downstream 0.126 193.73 12.39 14.9 153.90
Basin 5F3 0.002 0.199 12.13 1.9 988.13
Basin 5E 0.002 0.223 12.13 2.1 988.13
CP13 0.002 Upstream 0.223 206.06 12.13 2.1 988.13
CP13 0.002 Downstream 0.201 206.06 12.07 2.1 987.15
Basin 5F2 0.002 0.189 12.13 1.7 988.13
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Area or Drainage
Reach Area
Identifier (sg mi)
CpP1l4 0.004
CpP14 0.004
CP7 0.103
CP7 0.103
Basin 5G 0.003
CP8 0.105
CP8 0.105
Basin 3B 0.013
Reach 3B 0.013
Reach 3B 0.013
Basin 3A2 0.200E-03
Outlet 1 0.013
Outlet 1 0.013
Basin 3A 0.013
Reach 8.1 0.004
Reach 8.1 0.004
Outlet 2 0.031
Outlet 2 0.031
OUTLET 0.136

Line
Start Time
(hr) (cfs
11.000 1
11.700 10.
12.400 41,
13.100 11.
13.800 3.
14.500 3
15.200 2
15.900 1
16.600 1
17.300 1
18.000 1
18.700 1
19.400 1
20.100 1
Area or Drainage
Reach Area
Identifier (sgq mi)
Basin 1 0.012
CP1 0.012
CP1 0.012
Basin 2 0.004
Reach 1 0.016

RPNWHOIJ0O O WU oN b

Unnamed Tributary to Broad Branch

Rain Gage
ID or
Location

Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream

w

PFRPRPRPRPRPRRROWOOGR
OHWHUINJOWONWOR OU

Rain Gage
ID or
Location

Upstream
Downstream

Upstream

WinTR-20 Version 1.11

Runoff
Amount

(in)

.196
.193
.129
.129
.267
.132
.132
.838
.838
.837

0.0
.824
.824
.931
.363
.329
.129
.129
.809

oNololololoNololoNe]

=
OCWWIJOOO

Values @ time increment

(cfs)

NN

PRRRPRRERRROWOo 0 WR
OFRPWEUIOJOONWWU O

Runoff
Amount

(in)

.008
.008
.008
.650
.914

COR P

Page

777777777777 Peak Flow
Elevation Time Rate
(ft) (hr) (cfs)
206.11 12.13 3.8
206.11 12.13 3.8
193.77 12.15 15.8
193.76 12.17 15.7
12.13 2.6
12.17 17.6
186.22 12.18 17.2
12.12 18.3
206.54 12.12 18.3
206.54 12.13 18.3
2.48 0.0
12.13 18.3
210.00 12.13 18.3
12.12 20.0
214.54 12.15 77.1 1
214.54 12.15 77.1 1
12.13 114.1
210.37 12.13 114.1
12.13 128.3
of 0.100 hr
(cfs) (cfs) (cfs)
1.9 1.1 1.0
47.2 112.0 96.7
18.3 15.6 14.3
8.3 8.4 4.7
3.2 3.1 3.1
2.9 2.9 2.9
1.8 1.8 1.8
1.7 1.7 1.7
1.6 1.6 1.6
1.5 1.5 1.5
1.3 1.3 1.3
1.2 1.2 1.2
1.1 1.1 1.1
STORM 2_yr_sm
777777777777 Peak Flow
Elevation Time Rate
(ft) (hr) (cfs)
12.12 19.7
12.12 19.7
216.79 12.12 19.6
12.13 6.3
215.12 12.12 26.0
3 06/21/2013
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Unnamed Tributary to Broad Branch

Line
Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
11.600 1.4 1.7 2.5 5.3 11.2 24 .4 14.0
12.300 7.6 5.3 5.0 2.3 1.9 1.9 1.9
13.000 1.9 1.5 1.3 1.3 1.3 1.4 0.9

13.700 0.2

Area or Drainage Rain Gage Runoff  -—-----——- Peak Flow ———————————-—
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
Reach 1 0.016 Downstream 0.801 214.38 12.21 20.6 1270.38

Line
Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
12.100 11.0 20.4 15.5 8.8 5.9 4.8 2.9
12.800 2.1 1.9 1.9 1.9 1.6 1.4 1.3

13.500 1.3

Area or Drainage Rain Gage Runoff  -—-----——- Peak Flow ————————————
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
Basin 3B1 0.006 1.033 12.12 11.0 1863.41
Reach 1b 0.022 Upstream 0.862 215.21 12.17 26.6 1199.98
Reach 1b 0.022 Downstream 0.807 215.10 12.22 25.8 1164.28
Basin 3B2 0.002 0.610 12.12 3.5 1863.41
CP2 0.024 Upstream 0.791 12.21 27.4 1141.96
CP2 0.024 Downstream 0.789 212.54 12.22 27.3 1136.32
Reach 2 0.024 Upstream 0.789 213.67 12.22 27.3 1136.32
Reach 2 0.024 Downstream 0.784 213.67 12.23 27.3 1135.08
Basin 3A1 0.200E-03 0.0 2.27 0.0 0.0
CP3 0.024 Upstream 0.778 209.98 12.23 27.3 1125.71
CP3 0.024 Downstream 0.731 209.54 12.33 22.8 939.93
Basin 5A 0.001 0.281 12.12 1.8 1419.98
CpP4 0.025 Upstream 0.709 206.67 12.33 22.8 893.50
CP4 0.025 Downstream 0.706 206.67 12.34 22.8 893.40
Basin 5B 0.002 0.458 12.12 3.5 1419.98
Basin 4 0.065 1.575 12.14 107.6 1659.88

Line
Start Time  ——————————- Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
10.600 1.2 1.6 1.8 2.0 2.2 3.0 3.7
11.300 4.1 4.4 4.7 8.0 10.7 14.5 23.1
12.000 45.5 95.1 75.7 38.9 25.7 21.8 15.5
12.700 11.6 11.1 11.1 11.1 9.1 7.8 7.6
13.400 7.6 7.7 5.7 4.4 4.2 4.2 4.2
14.100 4.0 4.0 4.0 3.9 3.9 3.9 3.8
14.800 3.8 3.7 3.7 2.9 2.5 2.4 2.3
15.500 2.3 2.3 2.3 2.2 2.2 2.2 2.2
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Unnamed Tributary to Broad Branch

Line

Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
16.200 2.2 2.1 2.1 2.1 2.1 2.1 2.0
16.900 2.0 2.0 2.0 1.9 1.9 1.9 1.9
17.600 1.9 1.8 1.8 1.8 1.8 1.8 1.7
18.300 1.7 1.7 1.7 1.6 1.6 1.6 1.6
19.000 1.6 1.5 1.5 1.5 1.4 1.4 1.4
19.700 1.4 1.3 1.3 1.3 1.3 1.3 1.2
20.400 1.2 1.2 1.2 1.1 1.2 1.1 1.1
21.100 1.0 1.0 1.0 1.0 0.9 0.9 0.9
21.800 0.8 0.8 0.7 0.7 0.7 0.6 0.6
22.500 0.5 0.5 0.5 0.4 0.4 0.4 0.3

23.200 0.3 0.2 0.2 0.2 0.1
Area or Drainage Rain Gage Runoff  -—-----——- Peak Flow ———————————-—
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
CP9 0.065 Upstream 1.575 12.14 107.6 1659.88
CP9 0.065 Downstream 1.574 214.82 12.15 102.9 1587.60
CP9A 0.065 Upstream 1.574 216.54 12.15 102.9 1587.60
CPO9A 0.061 Downstream 0.0 215.50 10.59 0.0 0.0
Reach 8 0.061 Upstream 0.0 210.00 10.59 0.0 0.0
Reach 8 0.061 Downstream 0.0 210.00 10.59 0.0 0.0
CP5 0.089 Upstream 0.216 194.03 12.31 23.2 262.08
CP5 0.089 Downstream 0.215 194.02 12.33 23.0 259.0601
Basin 5F1 0.003 0.477 12.12 3.7 1419.98
Basin 5C 0.001 0.323 12.12 2.0 1419.98
CP10 0.001 Upstream 0.323 206.06 12.12 2.0 1419.98
CP10 0.001 Downstream 0.268 206.06 12.09 2.0 1416.76
Basin 5C1 0.001 0.323 12.12 2.0 1419.98
CP11 0.003 Upstream 0.296 206.12 12.13 4.0 1407.78
CP11 0.003 Downstream 0.265 206.12 12.16 4.0 1405.32
Basin 5D 0.003 0.491 12.12 4.0 1419.98
CP12 0.006 Upstream 0.375 206.23 12.13 7.8 1370.30
CP12 0.006 Downstream 0.371 206.23 12.14 7.8 1370.30
CP6 0.097 Upstream 0.231 194.10 12.33 25.1 259.54
CP6 0.097 Downstream 0.231 194.10 12.33 25.1 259.31
Basin 5F3 0.002 0.404 12.12 2.7 1419.98
Basin 5E 0.002 0.428 12.12 3.0 1419.98
CP13 0.002 Upstream 0.428 206.09 12.12 3.0 1419.98
CP13 0.002 Downstream 0.399 206.09 12.14 3.0 1417.46
Basin 5F2 0.002 0.383 12.12 2.5 1419.98
CpPl4 0.004 Upstream 0.389 206.16 12.13 5.5 1410.28
CP14 0.004 Downstream 0.385 206.16 12.14 5.4 1406.80
CP7 0.103 Upstream 0.240 194.11 12.24 25.5 248.27
Cp7 0.103 Downstream 0.239 194.11 12.25 25.4 247.39
Basin 5G 0.003 0.480 12.12 3.8 1419.98
CP8 0.105 Upstream 0.245 12.16 27.6 262.68
CP8 0.105 Downstream 0.245 186.86 12.19 27.3 259.33
Basin 3B 0.013 1.183 12.12 24.6 1863.41
Reach 3B 0.013 Upstream 1.183 206.73 12.12 24.6 1863.41
Reach 3B 0.013 Downstream 1.176 206.73 12.12 24.6 1863.41
Basin 3A2 0.200E-03 0.0 2.27 0.0 0.0
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Unnamed Tributary to Broad Branch

Area or Drainage Rain Gage Runoff  ———-------—- Peak Flow ————————————
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
Outlet 1 0.013 Upstream 1.159 12.12 24.6 1835.64
Outlet 1 0.013 Downstream 1.159 210.03 12.12 24.6 1835.62
Basin 3A 0.013 1.321 12.12 26.4 2016.51
Reach 8.1 0.004 Upstream 24.275 215.10 12.15 102.9 24484.71
Reach 8.1 0.004 Downstream 24.275 215.10 12.15 102.9 24484.71
Outlet 2 0.031 Upstream 4.392 12.14 149.5 4868.13
Outlet 2 0.031 Downstream 4.392 210.51 12.14 149.5 4868.11
OUTLET 0.136 1.182 12.14 174.4 1282.67
Line
Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
10.700 1.6 1.8 2.0 2.2 2.8 4.8 5.2
11.400 6.2 7.1 11.6 15.9 21.5 34.1 70.9
12.100 148.6 143.2 79.9 59.6 50.1 35.6 25.6
12.800 22.3 20.4 19.4 16.1 13.8 13.0 12.5
13.500 12.4 8.5 4.5 4.2 4.2 4.2 4.1
14.200 4.0 4.0 3.9 3.9 3.9 3.8 3.8
14.900 3.7 3.7 3.1 2.5 2.4 2.3 2.3
15.600 2.3 2.3 2.2 2.2 2.2 2.2 2.2
16.300 2.1 2.1 2.1 2.1 2.1 2.0 2.0
17.000 2.0 2.0 1.9 1.9 1.9 1.9 1.9
17.700 1.8 1.8 1.8 1.8 1.8 1.7 1.7
18.400 1.7 1.7 1.6 1.6 1.6 1.6 1.6
19.100 1.5 1.5 1.5 1.5 1.4 1.4 1.4
19.800 1.4 1.3 1.3 1.3 1.3 1.3 1.2
20.500 1.2 1.2 1.1 1.1 1.1 1.1 1.0
21.200 1.0 1.0 0.7 0.1
STORM 5_yr_sm
Area or Drainage Rain Gage Runoff  ————------—- Peak Flow ————————————
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
Basin 1 0.012 1.672 12.12 27.2 2270.77
CP1 0.012 Upstream 1.672 12.12 27.2 2270.77
CP1 0.012 Downstream 1.671 217.04 12.12 27.2 2268.15
Basin 2 0.004 1.071 12.12 9.0 2115.14
Reach 1 0.016 Upstream 1.514 215.66 12.12 36.2 2227.81
Line

Start Time  ——————————- Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
11.200 1.2 1.2 1.3 1.4 2.6 3.2 5.7
11.900 9.0 17.4 34.4 19.8 11.0 7.9 7.4
12.600 4.6 2.8 2.8 2.8 2.8 2.2 1.9
13.300 1.9 1.9 1.9 1.3 1.1 1.1 1.0
14.000 1.0 1.0 1.0 1.0 1.0 1.0 0.9
14.700 0.9 0.9 0.9 0.9 0.8 0.8 0.8
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Line
Start Time - —-——————
(hr) (cfs
15.400 0
16.100 0
16.800 0
17.500 0
18.200 0
Area or Drainage
Reach Area
Identifier (sgq mi)
Reach 1 0.016
Line
Start Time - —-—————-—
(hr) (cfs
11.900 3.
12.600 7.
13.300 2.
14.000 1.
Area or Drainage
Reach Area
Identifier (sgq mi)
Basin 3Bl 0.006
Reach 1b 0.022
Reach 1b 0.022
Basin 3B2 0.002
CP2 0.024
CP2 0.024
Reach 2 0.024
Reach 2 0.024
Basin 3A1 0.200E-03
CP3 0.024
CP3 0.024
Basin 5A 0.001
CP4 0.025
CP4 0.025
Basin 5B 0.002
Basin 4 0.065
Line
Start Time - —-—————-—
(hr) (cfs
9.700 1.
10.400 1.
11.100 6.
11.800 24
12.500 31.
13.200 11.
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Unnamed Tributary to Broad Branch

) (cfs)
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Rain Gage
ID or
Location

Downstream
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Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
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(cfs)
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W Oy

Runoff
Amount
(in)

1.363

Values @ time increment of 0.

(cfs)

1

= = W
[@RNRN RN

Runoff
Amount
(in)

.642
.437
.384
.028
.356
.354
.354
.351

0.0
.340
.289
.606
.255
.253
.906
.366

I

NOR R ORRP

Values @ time increment

(cfs)

o)
O JN

Flow Values @ time increment of

0.100 hr
(cfs) (cfs) (cfs)
0.7 0.7 0.7
0.5 0.5 0.5
0.4 0.4 0.3
0.2 0.2 0.2
777777777777 Peak Flow
Elevation Time Rate
(ft) (hr) (cfs)
215.61 12.20 30.1
100 hr
(cfs) (cfs) (cfs)
30.1 20.7 11.8
2.8 2.8 2.7
1.8 1.3 1.1
1.0
777777777777 Peak Flow
Elevation Time Rate
(ft) (hr) (cfs)
12.12 14.8
215.69 12.16 39.2
215.68 12.20 38.3
12.12 4.7
12.18 40.9
212.86 12.23 39.4
213.98 12.23 39.4
213.98 12.23 39.4
1.90 0.0
210.53 12.23 39.4
210.43 12.30 35.4
12.13 2.6
206.98 12.30 35.4
206.98 12.31 35.4
12.13 5.0
12.13 146.9
of 0.100 hr
(cfs) (cfs) (cfs)
1.4 1.5 1.6
3.7 4.0 4.2
8.3 8.7 14.3
132.1 103.6 54.7
15.9 15.9 15.9
10.9 8.1 6.3
06/21/2013
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Unnamed Tributary to Broad Branch

Line

Start Time  -—————————— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
13.900 5.9 5.8 5.8 5.7 5.6 5.5 5.5
14.600 5.4 5.4 5.3 5.2 5.1 4.1 3.4
15.300 3.3 3.3 3.2 3.2 3.2 3.1 3.1
16.000 3.1 3.1 3.0 2.9 2.9 2.9 2.9
16.700 2.8 2.8 2.8 2.8 2.7 2.7 2.7
17.400 2.6 2.6 2.6 2.6 2.6 2.4 2.5
18.100 2.4 2.4 2.4 2.4 2.3 2.2 2.2
18.800 2.2 2.1 2.2 2.1 2.1 2.0 2.0
19.500 2.0 1.9 1.9 1.8 1.9 1.8 1.8
20.200 1.7 1.7 1.7 1.6 1.6 1.6 1.5
20.900 1.5 1.5 1.5 1.4 1.3 1.4 1.3
21.600 1.3 1.2 1.3 1.2 1.1 1.2 1.1
22.300 1.1 1.0 1.0 1.0 0.8 0.7 0.6

23.000 0.4 0.3 0.2
Area or Drainage Rain Gage Runoff  -—-----——- Peak Flow ————————————
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
CP9 0.065 Upstream 2.366 12.13 146.9 2265.75
CP9 0.065 Downstream 2.365 215.79 12.16 138.5 2136.62
CP9A 0.065 Upstream 2.365 216.80 12.16 138.5 2136.62
CPO9A 0.061 Downstream 0.019 215.78 12.16 15.3 252.94
Reach 8 0.061 Upstream 0.019 211.01 12.16 15.3 252.94
Reach 8 0.061 Downstream 0.017 210.93 12.18 13.3 219.88
CP5 0.089 Upstream 0.397 194.54 12.19 43.2 487.79
CP5 0.089 Downstream 0.396 194.54 12.20 43.1 486.35
Basin 5F1 0.003 0.925 12.13 5.3 2037.36
Basin 5C 0.001 0.642 12.13 2.9 2037.36
CP10 0.001 Upstream 0.642 206.09 12.13 2.9 2037.36
CP10 0.001 Downstream 0.591 206.09 12.14 2.9 2035.80
Basin 5C1 0.001 0.642 12.13 2.9 2037.36
CP11 0.003 Upstream 0.617 206.17 12.13 5.8 2022.68
CP11 0.003 Downstream 0.586 206.17 12.16 5.8 2018.80
Basin 5D 0.003 0.939 12.13 5.7 2037.36
CP12 0.006 Upstream 0.761 206.33 12.14 11.1 1963.44
CP12 0.006 Downstream 0.754 206.33 12.14 11.1 1963.44
CP6 0.097 Upstream 0.431 194.65 12.20 53.8 555.23
CP6 0.097 Downstream 0.431 194.65 12.21 53.6 554.11
Basin 5F3 0.002 0.742 12.13 3.8 2037.36
Basin 5E 0.002 0.791 12.13 4.3 2037.36
CP13 0.002 Upstream 0.791 206.13 12.13 4.3 2037.36
CP13 0.002 Downstream 0.762 206.13 12.14 4.3 2033.76
Basin 5F2 0.002 0.721 12.13 3.6 2037.36
Cp14 0.004 Upstream 0.743 206.23 12.13 7.8 2024.75
CP14 0.004 Downstream 0.738 206.23 12.13 7.8 2024.75
CP7 0.103 Upstream 0.448 194.70 12.20 60.4 589.04
Cp7 0.103 Downstream 0.448 194.70 12.21 60.3 587.71
Basin 5G 0.003 0.929 12.13 5.4 2037.36
CP8 0.105 Upstream 0.460 12.21 63.0 598.52
CP8 0.105 Downstream 0.460 188.62 12.24 57.4 544.99
Basin 3B 0.013 1.966 12.12 33.1 2501.84
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Area or Drainage
Reach Area
Identifier (sg mi)
Reach 3B 0.013
Reach 3B 0.013
Basin 3A2 0.200E-03
Outlet 1 0.013
Outlet 1 0.013
Basin 3A 0.013
Reach 8.1 0.004
Reach 8.1 0.004
Outlet 2 0.031
Outlet 2 0.031
OUTLET 0.136

Line
Start Time
(hr) (cfs
9.700 1
10.400 1.
11.100 8
11.800 35.
12.500 75.
13.200 20.
13.900 9.
14.600 7
15.300 3
16.000 3
16.700 2
17.400 2
18.100 2
18.800 2
19.500 2
20.200 1
20.900 1
21.600 1
22.300 1
Area or Drainage
Reach Area
Identifier (sgq mi)
Basin 1 0.012
CP1 0.012
CP1 0.012
Basin 2 0.004
Reach 1 0.016

RPWOJONPPOYTOR W-J00 OO o Jo

Unnamed Tributary to Broad Branch

Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream

OWUIJONPKOOORF WO P ~JWOo 0N

RFRRERPRERPEPNDNDDDDDWWJO

Rain Gage
ID or
Location

Upstream
Downstream

Upstream

WinTR-20 Version 1.11

Runoff
Amount
(in)

1.966
.960

0.0
.931
.931
.138
.190
.190
.709
.709
.872

=

w W
FOOOOONRF R

Values @ time increment of 0.

(cfs)

OWUIJORERPOOWONUITWODN WO O N

RPFRRERPEPRPEPENDNDDDDDWWIO

Runoff
Amount
(in)

.306
.306
.305
.633
.129

N DNDDNDN

Page

Elevation

(ft)

206.
206.
210.

215.
215.

210.

(cf

1.
4.
12.
211.

w
=

=
P RPRERPEPEPENDNDNDNDND W0

94
94
06

78
78

67

S)

NPPOOORPPOOOR PR OOUOERDNJOW

Elevation

(ft)

217.

215.

13

91

STORM 10_yr_sm

Peak Flow —————————-—
Time Rate Rate
(hr) (cfs) (csm)
12.12 33.1 2501.84
12.12 33.1 2500.09
1.90 0.0 0.0
12.12 33.1 2462 .84
12.12 33.1 2462.80
12.12 34.7 2653.24
12.16 123.2 29304.62
12.13 123.2 29304.62
12.13 190.6 6206.77
12.13 190.6 6206.68
12.13 234.0 1721.51
100 hr —————-—-———-

(cfs) (cfs) (cfs)
1.4 1.5 1.6
5.1 5.4 6.2
12.7 21.1 27.5
211.2 130.4 95.2
29.0 27.7 23.0
14.4 11.4 10.3
9.0 7.9 7.8
7.3 4.3 3.5
3.2 3.1 3.1
2.9 2.9 2.9
2.7 2.7 2.7
2.6 2.5 2.4
2.3 2.2 2.2
2.1 2.0 2.0
1.9 1.9 1.8
1.6 1.6 1.6
1.4 1.4 1.3
1.1 1.2 1.1
Peak Flow ——————————-—
Time Rate Rate
(hr) (cfs) (csm)
12.12 33.2 2764.62
12.12 33.2 2764.62
12.12 33.2 2763.38
12.12 11.1 2609.60
12.12 44 .3 2723.13
06/21/2013 9:45



Unnamed Tributary to Broad Branch

(cfs)

ORrREFE WO
QO W > 00 00 O

Rain Gage
ID or
Location

0.016 Downstream

Line
Start Time
(hr) (cfs)
10.800 1.0
11.500 2.1
12.200 24.4
12.900 4.8
13.600 1.6
14.300 1.3
15.000 1.2
Area or Drainage
Reach Area
Identifier (sgq mi)
Reach 1
Line
Start Time
(hr) (cfs)
11.700 2.2
12.400 13.7
13.100 4.6
13.800 1.4
14.500 1.3
Area or Drainage
Reach Area
Identifier (sgq mi)
Basin 3Bl 0.006
Reach 1Db 0.022
Reach 1b 0.022
Basin 3B2 0.002
CP2 0.024
CP2 0.024
Reach 2 0.024
Reach 2 0.024
Basin 3A1 0.200E-03
CP3 0.024
CP3 0.024
Basin 5A 0.001
CP4 0.025
CP4 0.025
Basin 5B 0.002
Basin 4 0.065
Line
Start Time
(hr) (cfs)
9.100 1.2
9.800 2.2
10.500 3.1

= Wwoo
Wik O RN

Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream

WinTR-20 Version 1.11

(cfs)

oORrRrEFENOORE
wWwwJwoor

Runoff
Amount
(in)

1.969

Values @ time increment of 0.

(cfs)

== DN oo
N WO ao

Runoff
Amount
(in)

.195
.029
.966
.483
.928
.927
.927
.927

0.0
.911
.834
.879
.786
.785
.250
.080

PR RPR RPN

WRRERPROR R

Values @ time increment

(cfs)

DN
[@NE e

Page

Flow Values @ time increment of

(cfs)

Elevation

PERENOJaRF

N W OTWw oo

(ft)

215.68

(cfs)

1

Elevation

RPN Ow

N W U100

(ft)

216.
216.

213.
215.
215.

210.
210.

207.
207.

22
15

49
17
17

70
63

13
13

(cfs)

DN

DOy J

0.100 hr ——————————-—
(cfs) (cfs) (cfs)
1.8 1.9 2.0
12.1 22.5 42.3
5.8 4.9 4.8
2.4 2.5 2.5
1.3 1.3 1.3
1.2 1.2 1.2
Peak Flow ——————————-—
Time Rate Rate
(hr) (cfs) (csm)
12.19 38.2 2352.87
100 hr -————————-—
(cfs) (cfs) (cfs)
25.7 38.0 23.4
4.9 4.8 4.8
2.5 2.3 1.6
1.3 1.3 1.3
1.2 1.2
Peak Flow —————————-—
Time Rate Rate
(hr) (cfs) (csm)
12.12 17.6 2990.97
12.16 50.4 2274.94
12.19 48.9 2208.89
12.12 5.6 2990.97
12.18 52.4 2183.75
12.24 47.8 1990.72
12.24 47.8 1990.72
12.24 47.8 1990.01
1.59 0.0 0.0
12.24 47.8 1973.57
12.31 43.8 1810.23
12.12 3.2 2530.97
12.31 44 .8 1758.31
12.32 44 .7 1754.30
12.12 6.2 2530.97
12.14 177.0 2729.94
of 0.100 hr ————————
(cfs) (cfs) (cfs)
1.9 2.0 2.1
2.7 2.9 3.0
6.7 6.9 9.2
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Lin
Start

Area O

Reach

Identi

CP9
CP9
CP9A
CP9A
Reach
Reach
CP5
CP5
Basin
Basin
CP10
CP10
Basin
CP11
CP11
Basin
CP12
CP12
CP6
CP6
Basin
Basin
CP13
CP13
Basin
CP14
CP14
CP7

WinTR-

Unnamed Tributary to Broad Branch

e
Time  —-———————————- Flow Values @ time increment of 0.100 hr
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
.200 11.0 11.6 12.1 12.6 20.2 26.1
.900 49.4 87.2 160.9 125.4 67.3 45.9
.600 28.2 21.1 20.1 20.0 20.1 16.4
.300 13.7 13.7 13.8 10.3 8.0 7.6
.000 7.4 7.3 7.2 7.2 7.1 7.0
.700 6.8 6.7 6.7 6.6 5.2 4.4
.400 4.2 4.1 4.0 4.0 4.0 4.0
.100 3.9 3.8 3.8 3.8 3.8 3.7
.800 3.6 3.5 3.6 3.5 3.5 3.3
.500 3.3 3.3 3.3 3.2 3.2 3.2
.200 3.0 3.0 3.0 2.9 2.9 2.8
.900 2.8 2.7 2.6 2.7 2.6 2.6
.600 2.5 2.4 2.4 2.4 2.4 2.3
.300 2.2 2.1 2.2 2.1 2.0 2.0
.000 1.9 1.9 1.8 1.8 1.7 1.7
.700 1.7 1.7 1.5 1.5 1.5 1.5
.400 1.4 1.4 1.2 1.2 1.2 1.1
.100 1.1 1.1 1.0 0.9 0.7 0.6
.800 0.3 0.1
r Drainage Rain Gage Runoff  ———-—--———- Peak Flow
Area ID or Amount Elevation Time Rate
fier (sg mi) Location (in) (ft) (hr) (cfs)
0.065 Upstream 3.080 12.14 177.0
0.065 Downstream 3.079 216.16 12.15 173.3
0.065 Upstream 3.079 217.03 12.15 173.3
0.061 Downstream 0.101 216.16 12.15 50.0
8 0.061 Upstream 0.101 211.90 12.15 50.0
8 0.061 Downstream 0.100 211.83 12.17 47.2
0.089 Upstream 0.616 194.90 12.17 85.3
0.089 Downstream 0.615 194.90 12.18 85.1
5F1 0.003 1.269 12.12 6.6
5C 0.001 0.945 12.12 3.6
0.001 Upstream 0.945 206.11 12.12 3.6
0.001 Downstream 0.883 206.11 12.14 3.6
5C1 0.001 0.958 12.12 3.6
0.003 Upstream 0.921 206.21 12.13 7.2
0.003 Downstream 0.888 206.21 12.15 7.2
5D 0.003 1.287 12.12 7.1
0.006 Upstream 1.086 206.41 12.14 13.9
0.006 Downstream 1.076 206.41 12.14 13.9
0.097 Upstream 0.660 195.05 12.18 101.3
0.097 Downstream 0.659 195.05 12.19 101.1
5F3 0.002 1.168 12.12 4.8
5E 0.002 1.207 12.12 5.4
0.002 Upstream 1.207 206.16 12.12 5.4
0.002 Downstream 1.178 206.16 12.14 5.3
5F2 0.002 1.061 12.12 4.4
0.004 Upstream 1.125 206.29 12.13 9.7
0.004 Downstream 1.119 206.29 12.13 9.7
0.103 Upstream 0.686 195.14 12.18 111.5
20 Version 1.11 Page 11 06/21/2013
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Area or Drainage
Reach Area
Identifier (sg mi)
CP7 0.103
Basin 5G 0.003
CP8 0.105
CP8 0.105
Basin 3B 0.013
Reach 3B 0.013
Reach 3B 0.013
Basin 3A2 0.200E-03
Outlet 1 0.013
Outlet 1 0.013
Basin 3A 0.013
Reach 8.1 0.004
Reach 8.1 0.004
Outlet 2 0.031
Outlet 2 0.031
OUTLET 0.136

Line

Start Time
(hr) (cfs
9.200 0
9.900 2
10.600 7
11.300 14.
12.000 146.
12.700 44,
13.400 23.
14.100 11.
14.800 10.
15.500 4.
16.200 3.
16.900 3.
17.600 3.
18.300 3.
19.000 2.
19.700 2.
20.400 2.
21.100 1.
21.800 1.
22.500 1.
23.200 1.
Area or Drainage

Reach Area

Identifier (sgq mi)
Basin 1 0.012
CP1 0.012
CP1 0.012

R JORFR 0O WU R 0 0WWE 0 U Ul

Unnamed Tributary to Broad Branch

Rain Gage
ID or
Location

Downstream

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream

ONOONPBD JOWUIOR JOUTUNNDWIW

RPRPRERPEPENDNDDNDWWWWRS

Rain Gage
ID or
Location

Upstream
Downstream

WinTR-20 Version 1.11

Runoff
Amount
(in)

.686
.273
.700
.700
.552
.552
.547

0.0
.509
.509
.697
.029
.980
.540
.540
.471

NDNNDNOO RO

RN
N CoO oo UTdNNDN

Values @ time increment

(cfs)

NOUOTOR PR -JONUITOOUTUTWO WO O JW

FERERPRPNDNDNDNDWWWS

Runoff
Amount
(in)
3.233
3.233
3.232

Page

Elevation
(ft)

195.14

190.69

207.
207.

06
06

210.08

216.
216.

16
16

210.72

(cfs)

2.
1.
10.
29.
181.
35.
14.

=
=

P RERPERENDNDNDDNDWWWRS O
NOUOTOOOPROONUITOOWWO 13000 W0

STORM 25_yr_sm

Elevation
(ft)

217.25

12

Peak Flow —————————-—
Time Rate Rate
(hr) (cfs) (csm)
12.19 111.1 1083.61
12.12 6.8 2530.97
12.19 115.1 1094.04
12.24 84.5 802.51
12.12 39.5 2990.97
12.12 39.5 2990.97
12.12 39.5 2989.82
1.59 0.0 0.0
12.12 39.5 2945.28
12.12 39.5 2945.24
12.12 41.0 3136.26
12.15 123.2 29306.05
12.10 123.2 29306.05
12.12 203.7 6634.09
12.12 203.7 6634.07
12.14 260.7 1917.66
of 0.100 hr -——————
(cfs) (cfs) (cfs)
2.7 2.5 2.9
2.3 2.4 3.1
10.2 13.0 13.6
37.9 51.6 81.1
133.0 103.9 65.3
30.0 26.3 24.8
13.2 12.4 12.0
11.2 11.0 10.9
4.4 4.3 4.2
4.0 4.0 3.9
3.7 3.6 3.6
3.4 3.4 3.4
3.2 3.1 3.0
2.8 2.8 2.8
2.6 2.6 2.5
2.3 2.3 2.2
2.0 1.9 1.9
1.7 1.7 1.7
1.5 1.4 1.4
1.1 1.1 1.1
Peak Flow ——————————-—
Time Rate Rate
(hr) (cfs) (csm)
12.12 41.2 3435.04
12.12 41.2 3435.04
12.12 41.2 3432.31
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Unnamed

Area or Drainage Rain Gage
Reach Area ID or
Identifier (sg mi) Location

Basin 2 0.004
Reach 1 0.016 Upstream
Line
Start Time - —————-—-———- Flow
(hr) (cfs) (cfs)
10.600 1.5 1.7
11.300 3.0 3.2
12.000 29.6 53.1
12.700 6.4 6.3
13.400 4.4 4.4
14.100 1.8 1.8
14.800 1.6 1.6
15.500 1.0 1.0
16.200 0.8 0.8
16.900 0.4 0.4
Area or Drainage Rain Gage
Reach Area ID or
Identifier (sgq mi) Location
Reach 1 0.016 Downstream
Line
Start Time - —————-—-———- Flow
(hr) (cfs) (cfs)
11.600 3.1 7.5
12.300 29.2 17.4
13.000 6.3 6.0
13.700 2.3 1.9
14.400 1.7 1.7
15.100 1.5 1.2
Area or Drainage Rain Gage
Reach Area ID or
Identifier (sgq mi) Location
Basin 3Bl 0.006
Reach 1b 0.022 Upstream
Reach 1b 0.022 Downstream
Basin 3B2 0.002
CP2 0.024 Upstream
CP2 0.024 Downstream
Reach 2 0.024 Upstream
Reach 2 0.024 Downstream
Basin 3A1 0.200E-03
CP3 0.024 Upstream
CP3 0.024 Downstream
Basin 5A 0.001
Cpr4 0.025 Upstream

WinTR-20 Version 1.11

Tributary to Broad Branch

Runoff
Amount

2
3

(in)

.415
.018

Values @ time increment of
(cfs)

Runoff
Amount

2

OO FENOOPRF
W-JOO0 I Ww-ah o

(in)

.758

Values @ time increment of
(cfs)

Runoff
Amount

DD DNDDN

N = NN

PR Rs WO
= g0 ooN

(in)

.967
.813
.718
.066
.667
.666
.666
.665

0.0

.643
.574
.356
.514

Page
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777777777777 Peak Flow
Elevation Time Rate
(ft) (hr) (cfs)
12.12 14.0
216.46 12.12 55.2
0.100 hr ————
(cfs) (cfs) (cfs)
1.8 1.9 2.6
7.5 8.7 11.3
17.6 12.8 12.0
6.4 4.9 4.4
1.9 1.8 1.8
1.7 1.7 1.6
1.2 1.1 1.0
1.0 1.0 1.0
0.7 0.6 0.5
0.3 0.2 0.1
777777777777 Peak Flow
Elevation Time Rate
(ft) (hr) (cfs)
216.09 12.19 47.8
0.100 hr ————
(cfs) (cfs) (cfs)
12.3 19.1 33.8
11.2 7.6 6.5
4.4 4.4 4.4
1.8 1.8 1.8
1.7 1.7 1.6
1.0 1.0 1.0
777777777777 Peak Flow
Elevation Time Rate
(ft) (hr) (cfs)
12.12 21.5
217.17 12.16 63.3
216.94 12.19 60.8
12.12 6.8
12.18 65.1
214.20 12.26 55.0
216.31 12.26 55.0
216.30 12.26 55.0
1.19 0.0
210.83 12.26 55.0
210.78 12.33 51.9
12.12 4.0
207.24 12.33 53.1
06/21/2013
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3394.43
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Unnamed Tributary to Broad Branch

Area or Drainage Rain Gage Runoff  ———-----——- Peak Flow ————————————
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
CP4 0.025 Downstream 2.512 207.24 12.35 53.1 2085.44
Basin 5B 0.002 1.820 12.12 7.8 3208.43
Basin 4 0.065 4.213 12.14 217.9 3361.30
Line
Start Time  ——————————- Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
7.600 0.5 1.1 1.2 1.2 1.3 1.3 1.4
8.300 1.5 1.5 1.6 1.7 1.8 1.8 1.9
9.000 2.0 2.6 3.2 3.4 3.6 3.8 3.9
9.700 4.1 4.3 4.5 4.6 4.8 5.0 5.2
10.400 5.3 5.5 8.2 10.0 10.6 10.9 11.2
11.100 14.6 17.0 17.7 18.3 18.8 29.4 37.2
11.800 46.5 66.7 113.1 199.9 154.8 84.4 58.3
12.500 50.4 36.3 27.4 26.1 26.1 26.2 21.6
13.200 18.4 18.1 18.0 18.1 13.7 10.7 10.2
13.900 10.0 9.9 9.8 9.7 9.6 9.5 9.4
14.600 9.2 9.2 9.0 9.0 8.8 7.1 6.0
15.300 5.7 5.7 5.7 5.6 5.5 5.4 5.5
16.000 5.3 5.3 5.2 5.3 5.2 5.0 5.1
16.700 5.0 4.9 4.9 4.8 4.8 4.8 4.7
17.400 4.6 4.6 4.5 4.5 4.5 4.3 4.2
18.100 4.2 4.2 4.2 4.1 4.0 4.0 4.0
18.800 3.9 3.8 3.8 3.8 3.8 3.6 3.5
19.500 3.5 3.4 3.3 3.4 3.3 3.2 3.2
20.200 3.2 3.2 2.9 3.0 2.9 2.8 2.8
20.900 2.7 2.7 2.7 2.6 2.5 2.5 2.5
21.600 2.4 2.4 2.2 2.1 2.1 2.1 2.1
22.300 2.0 1.9 1.9 1.8 1.8 1.7 1.7
23.000 1.7 1.5 1.4 1.4 1.4 1.4 1.3
23.700 1.2 1.2 1.1 1.1 0.7 0.2
Area or Drainage Rain Gage Runoff  —-——--—---——- Peak Flow ————————————
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
CP9 0.065 Upstream 4.213 12.14 217.9 3361.30
CP9 0.065 Downstream 4.211 216.46 12.14 215.1 3316.82
CP9A 0.065 Upstream 4.211 217.24 12.14 215.1 3316.82
CPO9A 0.061 Downstream 0.264 216.46 12.14 91.8 1514.77
Reach 8 0.061 Upstream 0.264 212.49 12.14 91.8 1514.77
Reach 8 0.061 Downstream 0.263 212.45 12.16 89.1 1468.74
CP5 0.089 Upstream 0.953 195.36 12.16 135.8 1533.95
CP5 0.089 Downstream 0.952 195.36 12.18 135.6 1531.16
Basin 5F1 0.003 1.866 12.12 8.4 3208.43
Basin 5C 0.001 1.541 12.12 4.6 3208.43
CP10 0.001 Upstream 1.541 206.13 12.12 4.6 3208.43
CP10 0.001 Downstream 1.467 206.13 12.14 4.6 3206.30
Basin 5C1 0.001 1.548 12.12 4.6 3208.43
CP11 0.003 Upstream 1.508 206.27 12.12 9.1 3188.35
CP11 0.003 Downstream 1.471 206.27 12.15 9.1 3179.49
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Area or Drainage
Reach Area
Identifier (sg mi)
Basin 5D 0.003
CP12 0.006
CP12 0.006
CP6 0.097
CP6 0.097
Basin 5F3 0.002
Basin 5E 0.002
CP13 0.002
CP13 0.002
Basin 5F2 0.002
CP14 0.004
CP14 0.004
CP7 0.103
CP7 0.103
Basin 5G 0.003
CP8 0.105
CP8 0.105
Basin 3B 0.013
Reach 3B 0.013
Reach 3B 0.013
Basin 3A2 0.200E-03
Outlet 1 0.013
Outlet 1 0.013
Basin 3A 0.013
Reach 8.1 0.004
Reach 8.1 0.004
Outlet 2 0.031
Outlet 2 0.031
OUTLET 0.136

Line
Start Time - —-——————
(hr) (cfs
7.700 1
8.400 1
9.100 2.
9.800 5
10.500 7.
11.200 24
11.900 118
12.600 101.
13.300 33.
14.000 16.
14.700 14.
15.400 9
16.100 7
16.800 7
17.500 4.
18.200 4
18.900 3
19.600 3

WinTR-20 Version 1.
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w
N

Unnamed Tributary to Broad Branch

Rain Gage
ID or
Location

Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream

=
(@)
wWwoNICTORRPRORMAMRWOIORLOR

=
=

Runoff
Amount

(in)

.082
L1772
.766
.024
.024
.679
. 746
. 746
.698
.653
.675
.664
.060
.060
.061
.085
.085
.685
.685
.644
0.0
3.590
3.590
3.889
61.138
61.138
11.595
11.595
3.459

WWWHRRNRRPRRPRRPRRERERR PR P2

Values @ time increment

(cfs)

w
s
BORUTUTUTO ™0 WO RO W N

o
Q
Q
()

15

Elevation

(ft)

206.
206.
195.
195.

206.
206.

206.
206.
195.
195.

191.

207.
207.

210.

216.
216.

210.

52
52
54
54

20
20

59

18

18

12

46
46

79

(cfs)

WooOuUukddFR Wk OORPBUIOYO W

Peak Flow —————————-—
Time Rate Rate
(hr) (cfs) (csm)
12.12 9.0 3208.43
12.13 17.6 3106.34
12.14 17.6 3106.34
12.17 157.3 1624.65
12.18 157.2 1623.21
12.12 6.0 3208.43
12.12 6.8 3208.43
12.12 6.8 3208.43
12.13 6.8 3203.30
12.12 5.6 3208.43
12.12 12.3 3191.29
12.13 12.3 3191.29
12.17 171.4 1671.54
12.18 171.0 1667.70
12.12 8.6 3208.43
12.18 176.6 1678.41
12.20 171.0 1624.78
12.12 48.2 3647.95
12.12 48.2 3647.95
12.12 48.2 3647.29
1.19 0.0 0.0
12.12 48.2 3592.95
12.12 48.2 3592.91
12.12 49.5 3781.77
12.14 123.2 29306.76
12.06 123.2 29306.76
12.12 220.8 7191.32
12.12 220.8 7191.30
12.20 350.6 2579.01
of 0.100 hr ————————
(cfs) (cfs) (cfs)
1.3 1.4 1.5
1.8 1.9 2.0
3.7 4.9 5.1
6.7 6.9 7.2
15.8 16.3 21.2
43.3 58.5 76.4
227.4 161.1 142.6
48.5 39.4 34.5
20.7 18.5 16.8
15.2 15.0 14.7
11.7 10.1 9.5
7.6 7.8 7.5
7.1 7.1 7.1
4.8 4.7 4.6
4.4 4.2 4.2
4.0 4.0 3.9
3.7 3.6 3.5
3.2 3.2 3.2
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Line
Start Time
(hr)

.300
.000
.700
.400
.100
.800

Area or
Reach
Identifier

Basin 1
CP1
CP1
Basin 2
Reach 1

Line
Start Time
(hr)

9.700
.400
.100
.800
.500
.200
.900
.600
.300
.000
.700
.400

Area or
Reach
Identifier

Reach 1

Line
Start Time
(hr)

.300
.000
.700
.400
.100
.800

Drainage
Area
(sg mi)

.012
.012
.012
.004
.016

OO O oo

=

RPRREREPRNDNDOO DR O

Drainage
Area
(sg mi)

0.016

NN OO W

WinTR-20 Version 1.
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ID or
Location

Upstream
Downstream
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Rain Gage
ID or
Location

Downstream
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(cfs)
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Runoff
Amount

(in)

.364
.364
.363
.099
.032
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(cfs)
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Flow Values @ time increment of

STORM 50_yr_sm

Elevation

(ft)

217.33

217.12

Values @ time increment of
(cfs)

(cfs)

RPRRERRPRPNDNDNOOIOOTN
ORPMNWONPBOWHNREE

Runoff
Amount

(in)

3.743

Elevation

PR RPEPEMDNOOOIOOTNRE

ORFRPNWOR P JIJIO bR

(ft)

216.40

Values @ time increment of
(cfs)

(cfs)

16

R NDWddb O

O N 30 U

0.100 hr
(cfs) (cfs)
2.8 2.8
2.5 2.5
2.1 2.1
1.8 1.7
1.4 1.3
Peak Flow
Time Rate
(hr) (cfs)
12.12 46.8
12.12 46.8
12.12 46.8
12.12 16.0
12.12 62.8
0.100 hr
(cfs) (cfs)
1.2 1.2
2.5 2.5
5.7 9.8
35.6 21.0
7.7 7.8
2.7 2.3
2.2 2.1
2.0 1.5
1.3 1.2
1.1 1.2
1.1 1.1
1.0 1.0
Peak Flow
Time Rate
(hr) (cfs)
12.19 53.9
0.100 hr
(cfs) (cfs)
9.7 11.8
21.3 15.9
7.4 6.0
2.4 2.3
2.1 2.1
1.5 1.3
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Unnamed Tributary to Broad Branch

Line
Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
15.500 1.3 1.3 1.3 1.3 1.2 1.2 1.2
16.200 1.2 1.2 1.2 1.1 1.2 1.1 1.1
16.900 1.1 1.1 1.1 1.1 1.1 1.0 1.1
17.600 1.0 1.0
Area or Drainage Rain Gage Runoff  ———-—---——- Peak Flow ————————————
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
Basin 3B1 0.006 3.992 12.12 24.2 4101.50
Reach 1b 0.022 Upstream 3.809 218.03 12.15 71.6 3232.31
Reach 1b 0.022 Downstream 3.717 217.58 12.19 67.8 3061.36
Basin 3B2 0.002 2.511 12.12 7.6 4101.50
CP2 0.024 Upstream 3.623 12.18 72.7 3026.15
CP2 0.024 Downstream 3.622 214.75 12.27 60.5 2517.79
Reach 2 0.024 Upstream 3.622 216.89 12.27 60.5 2517.79
Reach 2 0.024 Downstream 3.621 216.89 12.27 60.5 2517.77
Basin 3A1 0.200E-03 0.0 0.98 0.0 0.0
CP3 0.024 Upstream 3.592 210.93 12.27 60.5 2496.97
CP3 0.024 Downstream 3.424 210.88 12.34 57.4 2370.83
Basin 5A 0.001 1.932 12.12 4.6 3695.35
CP4 0.025 Upstream 3.350 207.31 12.34 58.8 2307.99
CP4 0.025 Downstream 3.349 207.31 12.36 58.8 2307.65
Basin 5B 0.002 2.544 12.12 9.0 3695.35
Basin 4 0.065 5.237 12.13 246.9 3808.11
Line

Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

6.600 1.1 1.1 1.2 1.3 1.4 1.5 1.6
7.300 1.6 1.7 1.8 1.9 2.0 2.0 2.2
8.000 2.3 2.3 2.4 2.5 2.6 2.8 2.8
8.700 2.9 3.0 3.1 3.2 4.2 5.0 5.3
9.400 5.5 5.7 5.9 6.1 6.4 6.5 6.8
10.100 7.0 7.2 7.4 7.7 7.9 11.5 13.9
10.800 14.6 15.0 15.3 19.7 22.7 23.6 24.3
11.500 24.7 37.9 47.6 58.6 81.8 133.9 227.8
12.200 176.3 98.9 69.6 60.4 43.7 33.3 31.9
12.900 31.7 31.8 26.3 22.6 22.2 22.0 22.0
13.600 16.8 13.3 12.7 12.4 12.2 12.2 11.9
14.300 11.9 11.8 11.6 11.4 11.3 11.2 11.0
15.000 10.9 8.8 7.5 7.1 7.0 7.0 7.0
15.700 7.0 6.8 6.7 6.7 6.6 6.6 6.6
16.400 6.3 6.4 6.3 6.3 6.1 6.1 6.2
17.100 6.0 5.9 5.7 5.8 5.7 5.6 5.6
17.800 5.5 5.5 5.5 5.4 5.2 5.2 5.2
18.500 5.1 4.9 5.0 4.9 4.8 4.6 4.7
19.200 4.6 4.5 4.5 4.4 4.4 4.3 4.1
19.900 4.1 4.1 4.0 4.0 4.0 3.8 3.7
20.600 3.7 3.7 3.5 3.4 3.4 3.4 3.4
21.300 3.2 3.1 3.1 3.0 2.8 3.0 2.8
WinTR-20 Version 1.11 Page 17 06/21/2013 9:45



Unnamed Tributary to Broad Branch

Line

Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
22.000 2.7 2.7 2.6 2.6 2.5 2.4 2.4
22.700 2.2 2.2 2.3 2.1 2.0 2.0 1.8
23.400 1.7 1.7 1.7 1.7 1.5 1.5 1.4

24.100 0.6
Area or Drainage Rain Gage Runoff  -—-----——- Peak Flow ———————————-—
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
CP9 0.065 Upstream 5.237 12.13 246.9 3808.11
CP9 0.065 Downstream 5.235 216.67 12.15 243.3 3752.04
CP9A 0.065 Upstream 5.235 217.38 12.15 243.3 3752.04
CPO9A 0.061 Downstream 0.415 216.67 12.15 120.1 1980.21
Reach 8 0.061 Upstream 0.415 212.80 12.15 120.1 1980.21
Reach 8 0.061 Downstream 0.415 212.77 12.16 117.3 1935.06
CP5 0.089 Upstream 1.317 195.65 12.16 169.9 1919.57
CP5 0.089 Downstream 1.317 195.64 12.17 169.6 1916.08
Basin 5F1 0.003 2.556 12.12 9.7 3695.35
Basin 5C 0.001 1.997 12.12 5.3 3695.35
CP10 0.001 Upstream 1.997 206.16 12.12 5.3 3695.35
CP10 0.001 Downstream 1.921 206.16 12.13 5.3 3688.57
Basin 5C1 0.001 2.004 12.12 5.3 3695.35
CP11 0.003 Upstream 1.963 206.31 12.13 10.5 3673.97
CP11 0.003 Downstream 1.919 206.31 12.15 10.5 3666.48
Basin 5D 0.003 2.577 12.12 10.4 3695.35
CP12 0.006 Upstream 2.245 206.60 12.13 20.3 3584.64
CP12 0.006 Downstream 2.238 206.60 12.14 20.3 3581.00
CP6 0.097 Upstream 1.404 195.83 12.17 195.3 2017.34
CP6 0.097 Downstream 1.404 195.83 12.17 195.1 2014.87
Basin 5F3 0.002 2.189 12.12 7.0 3695.35
Basin 5E 0.002 2.257 12.12 7.8 3695.35
CP13 0.002 Upstream 2.257 206.23 12.12 7.8 3695.35
CP13 0.002 Downstream 2.227 206.23 12.13 7.8 3691.10
Basin 5F2 0.002 2.163 12.12 6.5 3695.35
CpPl4 0.004 Upstream 2.198 206.42 12.13 14.2 3677.33
CP14 0.004 Downstream 2.195 206.42 12.13 14.2 3674.47
CP7 0.103 Upstream 1.448 195.91 12.17 212.0 2067.15
Cp7 0.103 Downstream 1.448 195.91 12.18 211.7 2063.56
Basin 5G 0.003 2.563 12.12 9.9 3695.35
CP8 0.105 Upstream 1.476 12.18 218.3 2074.03
CP8 0.105 Downstream 1.476 191.71 12.19 217.1 2063.34
Basin 3B 0.013 4.803 12.12 54.2 4101.50
Reach 3B 0.013 Upstream 4.803 207.25 12.12 54.2 4101.50
Reach 3B 0.013 Downstream 4.776 207.25 12.12 54.2 4097.71
Basin 3A2 0.200E-03 0.0 0.98 0.0 0.0
Outlet 1 0.013 Upstream 4.705 12.12 54.2 4036.65
Outlet 1 0.013 Downstream 4.705 210.14 12.12 54.2 4036.64
Basin 3A 0.013 4.982 12.12 55.1 4215.20
Reach 8.1 0.004 Upstream 74.753 216.67 12.15 123.2 29307.24
Reach 8.1 0.004 Downstream 74.655 216.67 12.04 123.2 29307.24
Outlet 2 0.031 Upstream 14.397 12.12 232.5 7570.62
Outlet 2 0.031 Downstream 14.396 210.83 12.12 232.5 7570.60
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Area or
Reach
Identifier

OUTLET

Line
Start Time
(hr)

6.600
7.300
8.000
8.700
9.400
.100
.800
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.900
.600
.300
.000
.700
.400
.100
.800
.500
.200
.900
.600
.300
.000
.700
.400

Area or
Reach
Identifier

Basin 1
CP1
CP1
Basin 2
Reach 1

Line
Start Time
(hr)

9.100
9.800
10.500
11.200

Drainage
Area
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Unnamed Tributary to Broad Branch

Rain Gage
ID or
Location

AW dWAdR N0 RNUIRRERR LR WND OO
=
al

AN dRP P ONOUTRONOJWO OO R Wi oW

R NDNDWWRSOJO

Rain Gage
ID or
Location

Upstream
Downstream

Upstream

o o U =
[@RNORO NN

11

Runoff ---—7-—————- Peak Flow ———————————
Amount Elevation Time Rate Rate
(in) (ft) (hr) (cfs) (csm)
4.394 12.17 417.2 3069.08
Values @ time increment of 0.100 hr ————————————
(cfs) (cfs) (cfs) (cfs) (cfs)
1.1 0.9 0.8 1.3 1.3
2.4 2.5 2.1 2.3 2.0
1.8 2.3 2.2 2.9 3.3
3.1 3.3 4.7 5.6 4.4
8.9 9.4 11.1 12.2 10.0
9.7 8.4 9.0 16.6 20.1
22.7 28.6 32.7 33.9 34.7
78.3 105.7 150.7 227.1 303.2
187.8 163.8 132.2 85.6 68.3
51.2 42.3 40.5 39.2 38.8
23.6 21.9 21.0 20.8 20.2
19.6 19.4 19.1 18.9 18.6
12.8 11.9 11.4 11.2 11.2
10.8 10.8 10.5 10.6 10.5
10.0 10.1 9.8 9.7 9.8
9.2 9.3 9.2 9.0 9.0
7.7 7.6 7.3 7.4 7.3
6.6 6.1 4.8 4.7 4.7
4.5 4.4 4.4 4.4 4.1
4.0 4.0 4.0 3.8 3.7
3.6 3.4 3.4 3.4 3.4
3.1 3.0 2.9 3.0 2.8
2.6 2.6 2.5 2.4 2.4
2.2 2.1 2.0 2.0 1.9
1.7 1.7 1.6 1.5 1.4
STORM 100_yr_sm

Runoff ---—7-—————— Peak Flow ——————————-—
Amount Elevation Time Rate Rate
(in) (ft) (hr) (cfs) (csm)
5.586 12.12 52.9 4406 .54
5.586 12.12 52.9 4406 .54
5.585 217.42 12.12 52.9 4406.04
3.873 12.12 18.2 4277.45
5.138 217.96 12.12 71.0 4372.02
Values @ time increment of 0.100 hr ————————————
(cfs) (cfs) (cfs) (cfs) (cfs)
1.3 1.3 1.4 1.4 1.5
1.6 1.7 1.7 1.7 1.8
4.3 4.4 4.5 4.6 6.2
7.1 7.2 12.1 13.9 17.4
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Unnamed Tributary to Broad Branch

Line
Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
11.900 24.6 41.0 68.8 40.5 24.0 18.0
12.600 10.9 9.2 9.2 9.1 9.2 7.1
13.300 6.4 6.5 6.5 4.4 2.9 2.8
14.000 2.8 2.7 2.7 2.7 2.6 2.6
14.700 2.5 2.5 2.4 2.4 1.8 1.6
15.400 1.6 1.6 1.6 1.6 1.5 1.6
16.100 1.5 1.5 1.5 1.5 1.5 1.5
16.800 1.4 1.4 1.4 1.4 1.4 1.3
17.500 1.3 1.3 1.3 1.2 1.3 1.2
18.200 1.2 1.2 1.2 1.2 1.2 1.1
18.900 1.1 1.1 1.1 1.1 1.0 1.0
19.600 1.0 1.0 0.9 0.9 0.8 0.8
20.300 0.7 0.6 0.6 0.5 0.5 0.4
21.000 0.3 0.2 0.2 0.1
Area or Drainage Rain Gage Runoff  ———-—---——- Peak Flow
Reach Area ID or Amount Elevation Time Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs)
Reach 1 0.016 Downstream 4.635 216.79 12.19 59.2
Line
Start Time  ——————————- Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
11.300 6.0 6.9 7.1 8.1 11.7 14.2
12.000 26.5 43.5 58.9 41.6 25.9 19.0
12.700 11.6 9.6 9.2 9.2 8.8 7.3
13.400 6.5 6.5 6.1 4.6 3.3 2.8
14.100 2.7 2.7 2.7 2.6 2.6 2.6
14.800 2.5 2.5 2.4 2.3 1.9 1.7
15.500 1.6 1.6 1.6 1.6 1.5 1.6
16.200 1.5 1.5 1.5 1.5 1.5 1.5
16.900 1.4 1.4 1.4 1.4 1.4 1.3
17.600 1.3 1.3 1.3 1.2 1.3 1.2
18.300 1.2 1.2 1.2 1.2 1.2 1.1
19.000 1.1 1.1 1.1 1.1 1.0 1.0
Area or Drainage Rain Gage Runoff  ———-—---——- Peak Flow
Reach Area ID or Amount Elevation Time Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs)
Basin 3B1 0.006 4.766 12.12 27.1
Reach 1b 0.022 Upstream 4.670 218.89 12.15 78.9
Reach 1b 0.022 Downstream 4.539 218.28 12.20 73.7
Basin 3B2 0.002 3.277 12.12 8.5
CP2 0.024 Upstream 4.442 12.18 79.0
CP2 0.024 Downstream 4.441 215.18 12.29 64.3
Reach 2 0.024 Upstream 4.441 217.28 12.29 64.3
Reach 2 0.024 Downstream 4.440 217.28 12.30 64.3
Basin 3A1 0.200E-03 0.245 12.12 1.0
CP3 0.024 Upstream 4.405 211.00 12.30 64.3
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Unnamed Tributary to Broad Branch

Area or Drainage Rain Gage Runoff  ———-----——- Peak Flow ————————————
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
CP3 0.024 Downstream 4.264 210.96 12.37 62.3 2573.38
Basin 5A 0.001 2.405 12.12 5.3 4216.19
CpP4 0.025 Upstream 4.172 207.35 12.37 63.8 2503.91
CP4 0.025 Downstream 4.170 207.35 12.38 63.8 2503.33
Basin 5B 0.002 3.063 12.12 10.2 4216.19
Basin 4 0.065 6.398 12.13 277.2 4274.71
Line
Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
5.600 1.1 1.2 1.2 1.4 1.5 1.6 1.7
6.300 1.8 1.9 2.0 2.1 2.2 2.3 2.4
7.000 2.6 2.6 2.7 2.9 3.0 3.1 3.2
7.700 3.3 3.4 3.6 3.6 3.7 4.0 4.0
8.400 4.1 4.3 4.4 4.4 4.6 4.7 4.8
9.100 6.3 7.3 7.7 8.0 8.3 8.4 8.7
9.800 9.0 9.3 9.4 9.8 10.0 10.2 10.5
10.500 10.8 15.3 18.5 19.2 19.6 19.9 25.3
11.200 28.9 30.0 30.4 30.8 46.4 57.6 69.8
11.900 96.1 154.4 257.1 198.8 112.5 79.8 69.7
12.600 50.8 38.9 37.5 37.3 37.5 31.1 26.9
13.300 26.3 26.3 26.3 20.2 16.1 15.4 15.0
14.000 15.1 14.8 14.6 14.5 14.4 14.1 13.9
14.700 13.9 13.7 13.4 13.3 10.8 9.2 9.0
15.400 8.8 8.6 8.6 8.6 8.4 8.5 8.4
16.100 8.1 8.2 8.1 8.0 8.0 8.0 7.8
16.800 7.7 7.7 7.5 7.5 7.5 7.3 7.1
17.500 7.2 7.1 7.0 6.8 6.9 6.8 6.7
18.200 6.7 6.5 6.4 6.3 6.3 6.2 6.2
18.900 6.1 5.8 5.9 5.8 5.7 5.7 5.5
19.600 5.6 5.5 5.4 5.2 5.2 5.1 4.8
20.300 4.9 4.8 4.9 4.6 4.6 4.7 4.5
21.000 4.4 4.2 4.2 4.1 4.0 4.0 3.8
21.700 3.7 3.7 3.7 3.7 3.5 3.4 3.4
22.400 3.2 3.0 3.2 3.0 2.9 2.8 2.7
23.100 2.7 2.7 2.5 2.4 2.4 2.3 2.2
23.800 2.0 2.1 2.0 0.8
Area or Drainage Rain Gage Runoff  ———-—---——- Peak Flow ————————————
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sqgq mi) Location (in) (ft) (hr) (cfs) (csm)
CP9 0.065 Upstream 6.398 12.13 277.2 4274.71
CP9 0.065 Downstream 6.397 216.89 12.14 273.8 4222.95
CP9A 0.065 Upstream 6.397 217.54 12.14 273.8 4222.95
CP9A 0.061 Downstream 0.598 216.88 12.14 150.6 2483.68
Reach 8 0.061 Upstream 0.598 213.11 12.14 150.6 2483.68
Reach 8 0.061 Downstream 0.598 213.07 12.15 147.2 2427.35
CP5 0.089 Upstream 1.693 195.88 12.16 205.2 2317.61
CP5 0.089 Downstream 1.692 195.88 12.17 204.8 2312.94
Basin 5F1 0.003 3.491 12.12 11.0 4216.19
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Area or Drainage
Reach Area
Identifier (sg mi)
Basin 5C 0.001
CP10 0.001
CP10 0.001
Basin 5C1 0.001
CP11 0.003
CP11 0.003
Basin 5D 0.003
CP12 0.006
CP12 0.006
CP6 0.097
CP6 0.097
Basin 5F3 0.002
Basin 5E 0.002
CP13 0.002
CP13 0.002
Basin 5F2 0.002
CP14 0.004
CP14 0.004
Cp7 0.103
CP7 0.103
Basin 5G 0.003
CP8 0.105
CP8 0.105
Basin 3B 0.013
Reach 3B 0.013
Reach 3B 0.013
Basin 3A2 0.200E-03
Outlet 1 0.013
Outlet 1 0.013
Basin 3A 0.013
Reach 8.1 0.004
Reach 8.1 0.004
Outlet 2 0.031
Outlet 2 0.031
OUTLET 0.136

Line
Start Time - —-—————-—
(hr) (cfs
5.600 1.
6.300 1.
7.000 2.
7.700 3.
8.400 2.
9.100 10.
9.800 13.
10.500 12.
11.200 42
11.900 175.
12.600 149.
13.300 51.

WinTR-20 Version 1.

Unnamed Tributary to Broad Branch

Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream

N OO OO WO s Ul
=
oo

N WOoWU JJWN U W

=
=

Runoff
Amount

(in)

.523
.523
.425
.537
.481
.431
.556
.989
.941
.814
.813
.967
.000
.000
.971
.627
.813
.810
.871
.871
.521
.913
.913
.998
.998
.963
.245
.877
.877
.245
.030
.878
.540
.539
.442

NeJ
OO UTUTOUTUTUFRFRFWRRENDNNDNNWWNDERNDNDWOWNDDNDDNDDNDDNDDND

= =
(SRS R e}

Values @ time increment

(cfs)

=
ul
DNOUT O JO R OO WI

22

Elevation

(ft)

206.
206.

206.
206.

206.
206.

196.
196.

206.
206.
206.
206.
196.
196.
191.
207.
207.
210.

216.
216.

210.

(cf

18
18

35
35

26
26

48
48
11
10
83
32
32
17

88
88

89

s)

Wik 0100 OO WNWOW-JOU

Peak Flow —————————-—
Time Rate Rate
(hr) (cfs) (csm)
12.12 6.0 4216.19
12.12 6.0 4216.19
12.13 6.0 4211.19
12.12 6.1 4216.19
12.13 12.0 4192.83
12.15 12.0 4179.67
12.12 11.9 4216.19
12.13 23.2 4094.53
12.14 23.2 4092.11
12.16 234.4 2420.79
12.17 234.1 2418.33
12.12 7.9 4216.19
12.12 8.9 4216.19
12.12 8.9 4216.19
12.13 8.9 4208.54
12.12 7.4 4216.19
12.13 16.2 4196.45
12.13 16.2 4192.11
12.16 253.8 2474 .23
12.18 253.3 2469.78
12.12 11.2 4216.19
12.18 261.1 2481.60
12.18 260.0 2470.88
12.12 60.7 4590.27
12.12 60.7 4590.27
12.12 60.7 4587.21
12.12 1.0 5052.17
12.12 61.7 4594 .11
12.12 61.7 4594 .05
12.12 61.4 4695.62
12.14 123.2 29307.76
12.11 123.2 29307.76
12.12 246.3 8020.57
12.12 246.3 8020.54
12.16 473.77 3484.30
of 0.100 hr ————————
(cfs) (cfs) (cfs)
1.2 0.6 1.1
3.8 2.9 2.8
2.2 2.5 3.3
4.2 4.5 4.2
6.6 7.3 10.0
9.1 6.2 10.4
19.9 15.8 14.3
28.0 28.9 36.5
75.9 103.4 132.2
297.3 208.7 183.3
76.0 63.3 53.9
31.1 28.9 27.1
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Unnamed Tributary to Broad Branch

Line

Start Time  ——————————-— Flow Values @ time increment of 0.100 hr ———————————
(hr) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
14.000 26.1 25.2 24.7 24.6 24.3 23.8 23.6
14.700 23.5 23.2 22.7 22.5 18.9 16.2 15.2
15.400 14.4 14.0 13.8 13.8 13.5 13.6 13.5
16.100 13.0 13.1 12.9 12.8 12.7 12.7 12.5
16.800 12.3 12.2 12.0 12.0 11.9 11.7 11.5
17.500 11.5 11.4 11.2 10.9 11.0 10.9 10.7
18.200 10.7 10.4 10.2 10.1 10.1 9.9 9.9
18.900 9.8 9.4 9.4 9.3 9.1 9.1 8.8
19.600 7.8 7.7 7.6 7.3 7.4 7.3 6.5
20.300 6.7 6.8 6.8 4.7 4.6 4.7 4.5
21.000 4.4 4.2 4.2 4.2 4.0 4.0 3.9
21.700 3.7 3.7 3.7 3.7 3.5 3.4 3.4
22.400 3.2 3.0 3.2 3.0 2.9 2.9 2.7
23.100 2.7 2.7 2.5 2.4 2.4 2.3 2.2

23.800 2.0 2.1 2.0 0.2
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Area or
Reach
Identifier

Basin 1
Basin 2
Basin 3A
Basin 3B
Basin 4
Basin 5A
Basin 5B
Basin 5C
Basin 5D
Basin 5E
Basin 5G
Basin
Basin
Basin
Basin
Basin
Basin
Basin 5F3
Basin 5C1
Reach 3B
DOWNSTREAM
CP1
DOWNSTREAM
CP2
DOWNSTREAM
CP3
DOWNSTREAM
CP4
DOWNSTREAM
CP7
DOWNSTREAM
CP5
DOWNSTREAM
CP8
DOWNSTREAM
CP6
DOWNSTREAM
Outlet 1
DOWNSTREAM
Outlet 2
DOWNSTREAM
CP9
DOWNSTREAM
CP10
DOWNSTREAM
CP12
DOWNSTREAM
CP13
DOWNSTREAM
CP14
DOWNSTREAM

3B1
3B2
5F1
5F2

WinTR-20 Version 1.11

Drainage

Area

(sg mi)

[elooNoloNoNolololoNe)

cNoNoNoRloNoNe]

.012
.004
.013
.013
.065
.001
.002
.001
.003
.002

003

31 0.200E-03
3A2 0.200E-03
006
002
003
002
002
001
013
012
024
024
.025
103
.089
.105
097
013
031
.065
001
006
002

.004

Unnamed Tributary to Broad Branch

Alternate

1 _yr_sm 2_yr_sm
(cfs) (cfs)
14.2 19.7

4.5 6.3
20.0 26.4
18.3 24.6
79.1 107.6

1.2 1.8

2.4 3.5

1.4 2.0

2.8 4.0

2.1 3.0

2.6 3.8

0.0 0.0

0.0 0.0

8.2 11.0

2.6 3.5

2.6 3.7

1.7 2.5

1.9 2.7

1.4 2.0
18.3 24.6
18.3 24.6
14.2 19.7
14.2 19.6
19.3 27.4
19.1 27.3
19.1 27.3
14.9 22.8
14.9 22.8
14.9 22.8
15.8 25.5
15.7 25.4
14.9 23.2
14.9 23.0
17.6 27.6
17.2 27.3
14.9 25.1
14.9 25.1
18.3 24.6
18.3 24.6

114.1 149.5
114.1 149.5
79.1 107.6
77.1 102.9

1.4 2.0

1.4 2.0

5.3 7.8

5.3 7.8

2.1 3.0

2.1 3.0

3.8 5.5

3.8 5.4

Page 24

Peak Flow by Storm
5_yr_sm

(cfs)

27.
9.
34.
33.
l46.

NDNWWU kPO UIdUOINOIN
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10_yr_sm 25_yr_sm

(cfs) (cfs)
33.2 41.2
11.1 14.0
41.0 49.5
39.5 48.2
177.0 217.9
3.2 4.0
6.2 7.8
3.6 4.6
7.1 9.0
5.4 6.8
6.8 8.6
0.0 0.0
0.0 0.0
17.6 21.5
5.6 6.8
6.6 8.4
4.4 5.6
4.8 6.0
3.6 4.6
39.5 48.2
39.5 48.2
33.2 41.2
33.2 41.2
52.4 65.1
47.8 55.0
47.8 55.0
43.8 51.9
44.8 53.1
44 .7 53.1
111.5 171.4
111.1 171.0
85.3 135.8
85.1 135.6
115.1 176.6
84.5 171.0
101.3 157.3
101.1 157.2
39.5 48.2
39.5 48.2
203.7 220.8
203.7 220.8
177.0 217.9
173.3 215.1
3.6 4.6
3.6 4.6
13.9 17.6
13.9 17.6
5.4 6.8
5.3 6.8
9.7 12.3
9.7 12.3



Area or
Reach
Identifier

Reach 8.1
DOWNSTREAM
Reach 1
DOWNSTREAM
CP11
DOWNSTREAM
Reach 2
DOWNSTREAM
Reach 8
DOWNSTREAM
CP9A
DOWNSTREAM
Reach 1b
DOWNSTREAM
OUTLET

Area or
Reach
Identifier

Basin 1
Basin 2
Basin 3A
Basin 3B
Basin 4
Basin 5A
Basin 5B
Basin 5C
Basin 5D
Basin 5E
Basin 5G
Basin
Basin
Basin
Basin
Basin
Basin
Basin 5F3
Basin 5C1
Reach 3B
DOWNSTREAM
CP1
DOWNSTREAM
CP2
DOWNSTREAM
CP3
DOWNSTREAM
CP4
DOWNSTREAM
CP7
DOWNSTREAM

3B1
3B2
5F1
5F2

WinTR-20 Version 1.11

Drainage

Area

(sg mi)
0.

0.

0.
0.

Drainage

004

016

.003

.024

.061

.061

022

136

Area

(sg mi)

[elooNoloNoNoloNoloNe)

[oNoNoNoRloNoNe]

.012
.004
.013
.013
.065
.001
.002
.001
.003
.002

003

3A1 0.200E-03
3A2 0.200E-03
.006
.002
.003
.002
.002
.001
.013

.012
.024
.024
.025

.103

Unnamed Tributary to Broad Branch

Alternate

Alternate
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1 _yr_sm 2_yr_sm 5 yr_sm 10_yr_sm 25_yr_sm
(cfs) (cfs) (cfs) (cfs) (cfs)
77.1 102.9 123.2 123.2 123.2
77.1 102.9 123.2 123.2 123.2
18.6 26.0 36.2 44.3 55.2
14.6 20.6 30.1 38.2 47.8
2.8 4.0 5.8 7.2 9.1
2.8 4.0 5.8 7.2 9.1
19.1 27.3 39.4 47.8 55.0
19.1 27.3 39.4 47.8 55.0
0.0 0.0 15.3 50.0 91.8
0.0 0.0 13.3 47.2 89.1
77.1 102.9 138.5 173.3 215.1
0.0 0.0 15.3 50.0 91.8
18.8 26.6 39.2 50.4 63.3
18.1 25.8 38.3 48.9 60.8
128.3 174.4 234.0 260.7 350.6
77777777777 Peak Flow by Storm -————--———-
50_yr_sm 100_yr_sm
(cfs) (cfs) (cfs) (cfs) (cfs)
46 .8 52.9
16.0 18.2
55.1 61.4
54.2 60.7
246.9 277.2
4.6 5.3
9.0 10.2
5.3 6.0
10.4 11.9
7.8 8.9
9.9 11.2
0.0 1.0
0.0 1.0
24.2 27.1
7.6 8.5
9.7 11.0
6.5 7.4
7.0 7.9
5.3 6.1
54.2 60.7
54.2 60.7
46 .8 52.9
46 .8 52.9
72.7 79.0
60.5 64.3
60.5 64.3
57.4 62.3
58.8 63.8
58.8 63.8
212.0 253.8
211.7 253.3



Area or
Reach
Identifier

CP5
DOWNSTREAM
CP8
DOWNSTREAM
CP6
DOWNSTREAM
Outlet 1
DOWNSTREAM
Outlet 2
DOWNSTREAM
CP9
DOWNSTREAM
CP10
DOWNSTREAM
CP12
DOWNSTREAM
CP13
DOWNSTREAM
CP14
DOWNSTREAM
Reach 8.1
DOWNSTREAM
Reach 1
DOWNSTREAM
CP11
DOWNSTREAM
Reach 2
DOWNSTREAM
Reach 8
DOWNSTREAM
CP9A
DOWNSTREAM
Reach 1b
DOWNSTREAM
OUTLET

WinTR-20 Version 1.11

Drainage

Area

(sg mi)
0.

0.

089

105

.097

.013

.031

.065

.001

.006

.002

.004

.004

.016

.003

.024

.061

.061

.022

.136

Unnamed Tributary to Broad Branch

Alternate

(cfs)

169.
169.
218.
217.
195.
195.
54.
54.
232.
232.
246.
243.
5.
5.
20.

~J
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Peak Flow by Storm
50_yr_sm 100_yr_sm

(cfs)

205.
204.
261.
260.
234.
234.
61.
61.
246.
246.
277.
273.
6.
6.
23.
23.
8.
8.
le.
le.
123.
123.
71.
59.
12.
12.
64.
64.
150.
147.
273.
150.
78.
73.
473.

I JODODONIOHTWWOONMNONNMNMNMNNMNWOWONNOOONWWIIRrPPOR N

(cfs)
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Appendix 4 - Hydraulic Calculations



HY-8 Culvert Analysis Report



Table 1 - Summary of Culvert Flows at Crossing: Existing 42-inch RCP

Headwater Elevation | Total Discharge (cfs) | 42-inch Linnaean Roadway Discharge Iterations
(t) Discharge (cfs) (cfs)
216.22 217.90 62.27 155.54 8
216.24 223.83 62.53 161.24 3
216.25 229.76 62.77 166.93 3
216.26 235.69 63.02 172.62 3
216.28 241.62 63.27 178.31 3
216.29 246.90 63.47 182.98 2
216.30 253.48 63.75 189.67 3
216.31 259.41 63.97 194.99 2
216.33 265.34 64.22 201.08 3
216.34 271.27 64.43 206.46 2
216.35 277.20 64.67 212.50 3
215.61 49.86 49.86 0.00 Overtopping




Rating Curve Plot for Crossing: Existing 42-inch RCP



Table 2 - Culvert Summary Table: 42-inch Linnaean

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
217.90 62.27 216.22 3.732 0.0* 5-S2n 0.863 2.471 1.111 1.572 23.677 16.879
223.83 62.53 216.24 3.746 0.0* 5-S2n 0.865 2.475 1.115 1.592 23.634 16.996
229.76 62.77 216.25 3.759 0.0* 5-S2n 0.866 2.480 1.118 1.611 23.654 17.113
235.69 63.02 216.26 3.772 0.0* 5-S2n 0.868 2.484 1.121 1.630 23.643 17.228
241.62 63.27 216.28 3.785 0.0* 5-S2n 0.870 2.489 1.124 1.650 23.662 17.338
246.90 63.47 216.29 3.796 0.0* 5-S2n 0.871 2.492 1.125 1.666 23.689 17.437
253.48 63.75 216.30 3.811 0.0* 5-S2n 0.873 2.498 1.128 1.687 23.731 17.556
259.41 63.97 216.31 3.823 0.0* 5-S2n 0.875 2.502 1.132 1.705 23.696 17.661
265.34 64.22 216.33 3.836 0.0* 5-S2n 0.877 2.506 1.134 1.723 23.714 17.767
271.27 64.43 216.34 3.848 0.0* 5-S2n 0.878 2.510 1.136 1.741 23.737 17.867
277.20 64.67 216.35 3.861 0.0* 5-S2n 0.880 2.514 1.139 1.758 23.728 17.968




* theoretical depth is impractical. Depth reported is corrected.



Inlet Elevation (invert): 212.49 ft, Outlet Elevation (invert): 204.63 ft

Culvert Length: 46.67 ft, Culvert Slope: 0.1709




Culvert Performance Curve Plot: 42-inch Linnaean

Performance Curve
Culrert 42-inch Linnaean

Inlet Control Eley Jutlet Control Eley

216344

(ft]

21622
216304
216268

216.26

Headwater Elevation

216244

21622

220 230 240 250 260 270 280
Total Discharge (cfs)



Water Surface Profile Plot for Culvert: 42-inch Linnaean

Crossing - Existing 42-inch RCP, Design Discharge - 246.9 cfs

Culvert - 42-inch Linhasan, Culvert Discharge - 63.5 cfs

2785

2161

2141

2125

2101

Elevation (ft)

208+

-10 ] 10 20 30 40 50 B0
Station (ft)

Site Data - 42-inch Linnaean
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 212.49 ft
Outlet Station: 46.00 ft
Outlet Elevation: 204.63 ft

Number of Barrels: 1

Culvert Data Summary - 42-inch Linnaean
Barrel Shape: Circular
Barrel Diameter: 3.50 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n: 0.0120
Inlet Type: Conventional
Inlet Edge Condition: Square Edge with Headwall
Inlet Depression: NONE



Table 3 - Downstream Channel Rating Curve (Crossing: Existing 42-inch RCP)

Flow (cfs) Water Surface Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
Elev (ft)
217.90 206.15 1.57 16.88 2.26 2.98
223.83 206.17 1.59 17.00 2.28 2.98
229.76 206.19 1.61 17.11 2.31 2.99
235.69 206.21 1.63 17.23 2.34 2.99
241.62 206.23 1.65 17.34 2.37 3.00
246.90 206.25 1.67 17.44 2.39 3.00
253.48 206.27 1.69 17.56 2.42 3.00
259.41 206.28 1.70 17.66 2.45 3.01
265.34 206.30 1.72 17.77 2.47 3.01
271.27 206.32 1.74 17.87 2.50 3.02
277.20 206.34 1.76 17.97 2.52 3.02




Tailwater Channel Data - Existing 42-inch RCP
Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 3.50 ft
Side Slope (H:V): 3.00 (_:1)

Channel Slope: 0.0230
Channel Manning's n: 0.0130
Channel Invert Elevation: 204.58 ft

Roadway Data for Crossing: Existing 42-inch RCP
Roadway Profile Shape: Irregular Roadway Shape (coordinates)
Roadway Surface: Paved
Roadway Top Width: 40.00 ft



Table 4 - Summary of Culvert Flows at Crossing: Existing Broad Branch 36" Culvert

Headwater Elevation | Total Discharge (cfs) Broad Branch Roadway Discharge Iterations
(t) Discharge (cfs) (cfs)
184.97 0.00 0.00 0.00 1
186.02 7.00 7.00 0.00 1
186.58 14.00 14.00 0.00 1
187.06 21.00 21.00 0.00 1
187.50 28.00 28.00 0.00 1
187.95 35.00 35.00 0.00 1
188.42 42.00 42.00 0.00 1
188.97 49.00 49.00 0.00 1
189.61 56.00 56.00 0.00 1
190.42 63.00 63.00 0.00 1
191.04 70.00 67.93 1.92 19
191.00 67.57 67.57 0.00 Overtopping




Rating Curve Plot for Crossing: Existing Broad Branch 36" Culvert



Table 5 - Culvert Summary Table: Broad Branch

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
0.00 0.00 184.97 0.000 0.0* 0-NF 0.000 0.000 0.000 0.000 0.000 0.000
7.00 7.00 186.02 0.905 1.055 2-M2c 0.860 0.619 0.623 0.221 4.291 2.878
14.00 14.00 186.58 1.404 1.612 2-M2c 1.306 0.959 0.962 0.338 5.315 3.768
21.00 21.00 187.06 1.869 2.088 2-M2c 1.711 1.230 1.232 0.434 6.110 4.402
28.00 28.00 187.50 2.276 2.533 2-M2c 2.212 1.461 1.461 0.518 6.824 4911
35.00 35.00 187.95 2.776 2.976 2-M2c 2.500 1.663 1.665 0.596 7.497 5.343
42.00 42.00 188.42 3.324 3.448 2-M2c 2.500 1.839 1.844 0.667 8.186 5.720
49.00 49.00 188.97 3.907 4.001 7-M2c 2.500 1.999 1.999 0.736 8.914 6.056
56.00 56.00 189.61 4.638 4.642 7-M2c 2.500 2.110 2.128 0.800 9.710 6.363
63.00 63.00 190.42 5.453 5.336 7-M2c 2.500 2.220 2.225 0.862 10.607 6.644
70.00 67.93 191.04 6.074 5.846 7-M2c 2.500 2.297 2.288 0.922 11.204 6.904




* theoretical depth is impractical. Depth reported is corrected.



Inlet Elevation (invert): 184.97 ft, Outlet Elevation (invert): 184.82 ft

Culvert Length: 30.00 ft, Culvert Slope: 0.0050




Culvert Performance Curve Plot: Broad Branch

Performance Curve
Culwert: Broad Branch

Inlet Control Eley Cutlet Control Eley

191+

— 190

—

ft

189+

188 1

187

Headwater Elevation

0 10 20 30 40 50 50 70
Total Discharge (cfs)



Water Surface Profile Plot for Culvert: Broad Branch

Crossing - Existing Broad Branch 36" Culvert, Design Discharge - 28.0 cfs
Culvert - Broad Branch, Culvert Discharge - 28.0 cfs

191 5 i %

190

189
1884
187
186

Elevation (ft

185

154 -
183+
182

] 10 20 a0
Station (ft)

Site Data - Broad Branch
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 184.47 ft
Outlet Station: 30.00 ft
Outlet Elevation: 184.32 ft

Number of Barrels: 1

Culvert Data Summary - Broad Branch
Barrel Shape: Circular
Barrel Diameter: 3.00 ft
Barrel Material: Concrete
Embedment: 6.00 in
Barrel Manning's n: 0.0120 (top and sides)
Manning's n: 0.0350 (bottom)
Inlet Type: Conventional
Inlet Edge Condition: Grooved End in Headwall

Inlet Depression: NONE



Table 6 - Downstream Channel Rating Curve (Crossing: Existing Broad Branch 36"

Flow (cfs) Water Surface Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
Elev (ft)
0.00 181.50 0.00 0.00 0.00 0.00
7.00 181.72 0.22 2.88 0.07 1.08
14.00 181.84 0.34 3.77 0.11 1.14
21.00 181.93 0.43 4.40 0.14 1.18
28.00 182.02 0.52 4.91 0.16 1.20
35.00 182.10 0.60 5.34 0.19 1.22
42.00 182.17 0.67 5.72 0.21 1.23
49.00 182.24 0.74 6.06 0.23 1.24
56.00 182.30 0.80 6.36 0.25 1.25
63.00 182.36 0.86 6.64 0.27 1.26
70.00 182.42 0.92 6.90 0.29 1.27




Tailwater Channel Data - Existing Broad Branch 36" Culvert
Tailwater Channel Option: Rectangular Channel
Bottom Width: 11.00 ft
Channel Slope: 0.0050
Channel Manning's n: 0.0130
Channel Invert Elevation: 181.50 ft

Roadway Data for Crossing: Existing Broad Branch 36" Culvert
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 70.00 ft
Crest Elevation: 191.00 ft
Roadway Surface: Paved
Roadway Top Width: 30.00 ft



Table 7 - Summary of Culvert Flows at Crossing: Proposed Broad Branch 36" Culvert

Headwater Elevation | Total Discharge (cfs) Broad Branch Roadway Discharge Iterations
(t) Discharge (cfs) (cfs)
186.01 12.50 12.50 0.00 1
186.38 18.01 18.01 0.00 1
186.54 20.70 20.70 0.00 1
186.98 29.03 29.03 0.00 1
187.25 34.54 34.54 0.00 1
187.53 40.05 40.05 0.00 1
187.93 45.56 45.56 0.00 1
188.19 51.07 51.07 0.00 1
188.51 56.58 56.58 0.00 1
188.90 62.09 62.09 0.00 1
189.33 67.60 67.60 0.00 1
191.00 86.05 86.05 0.00 Overtopping




Rating Curve Plot for Crossing: Proposed Broad Branch 36" Culvert



Table 8 - Culvert Summary Table: Broad Branch

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
12.50 12.50 186.01 1.541 0.0* 1-S2n 1.003 1.116 1.006 0.315 5.994 3.607
18.01 18.01 186.38 1.910 0.0* 1-S2n 1.227 1.351 1.230 0.395 6.607 4.150
20.70 20.70 186.54 2.068 0.0* 1-S2n 1.324 1.458 1.327 0.430 6.859 4.379
29.03 29.03 186.98 2.508 0.0* 1-S2n 1.617 1.740 1.619 0.530 7.464 4.979
34.54 34.54 187.25 2.782 0.0* 1-S2n 1.805 1.903 1.807 0.591 7.766 5.317
40.05 40.05 187.53 3.063 0.0* 5-S2n 2.000 2.057 2.006 0.648 7.982 5.619
45.56 45.56 187.93 3.362 3.456 2-M2c 2.213 2.191 2.199 0.703 8.206 5.895
51.07 51.07 188.19 3.686 3.719 2-M2c 2.468 2.317 2.325 0.755 8.688 6.150
56.58 56.58 188.51 4.043 4.016 2-M2c 3.000 2.431 2.438 0.805 9.183 6.387
62.09 62.09 188.90 4.433 4.326 2-M2c 3.000 2.519 2.537 0.854 9.771 6.609
67.60 67.60 189.33 4.859 4.668 2-M2c 3.000 2.608 2.626 0.901 10.331 6.817




* theoretical depth is impractical. Depth reported is corrected.



Inlet Elevation (invert): 184.47 ft, Outlet Elevation (invert): 184.32 ft

Culvert Length: 30.00 ft, Culvert Slope: 0.0050




Culvert Performance Curve Plot: Broad Branch

Performance Curve
Culwert: Broad Branch

1895 Inlet Control Eley Jutlet Control Eley

189.04

188.5 7

188.0 5

187.05

Headwater Elevation (ft)
o
-—]
N
]

10 20 20 40 50 60 70
Total Discharge (cfs)



Water Surface Profile Plot for Culvert: Broad Branch

Elevation (ft

191
190
189

1884

187

186

185

184

183

182

Crossing - Proposed Broad Branch 36" Culvert, Design Discharge - 20.7 cfs

Culvert - Broad Branch, Culvert Discharge - 2007 cfs

F

3%

0 10

Station (ft)

Site Data - Broad Branch

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 184.47 ft

Outlet Station: 30.00 ft

Outlet Elevation: 184.32 ft

Number of Barrels: 1

Culvert Data Summary - Broad Branch

Barrel Shape: Circular
Barrel Diameter: 3.00 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n: 0.0120

Inlet Type: Conventional

Inlet Edge Condition: Grooved End in Headwall

Inlet Depression: NONE

20 30



Table 9 - Downstream Channel Rating Curve (Crossing: Proposed Broad Branch 36"

Flow (cfs) Water Surface Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
Elev (ft)
12.50 181.82 0.32 3.61 0.10 1.13
18.01 181.89 0.39 4.15 0.12 1.16
20.70 181.93 0.43 4.38 0.13 1.18
29.03 182.03 0.53 4.98 0.17 1.21
34.54 182.09 0.59 5.32 0.18 1.22
40.05 182.15 0.65 5.62 0.20 1.23
45.56 182.20 0.70 5.90 0.22 1.24
51.07 182.25 0.75 6.15 0.24 1.25
56.58 182.31 0.81 6.39 0.25 1.25
62.09 182.35 0.85 6.61 0.27 1.26
67.60 182.40 0.90 6.82 0.28 1.27




Tailwater Channel Data - Proposed Broad Branch 36" Culvert
Tailwater Channel Option: Rectangular Channel
Bottom Width: 11.00 ft
Channel Slope: 0.0050
Channel Manning's n: 0.0130
Channel Invert Elevation: 181.50 ft

Roadway Data for Crossing: Proposed Broad Branch 36" Culvert
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 70.00 ft
Crest Elevation: 191.00 ft
Roadway Surface: Paved
Roadway Top Width: 30.00 ft



Table 10 - Summary of Culvert Flows at Crossing: Prop. 36-inch Culvert at Linnaean

Headwater Elevation | Total Discharge (cfs) 36-inch Culvert Roadway Discharge Iterations
(t) Discharge (cfs) (cfs)
215.47 47.80 47.80 0.00 1
215.51 48.52 48.52 0.00 1
215.55 49.24 49.24 0.00 1
215.60 49.96 49.96 0.00 1
215.61 50.20 50.20 0.00 1
215.69 51.40 51.40 0.00 1
215.73 52.12 52.12 0.00 1
215.78 52.84 52.84 0.00 1
215.82 53.56 53.56 0.00 1
215.87 54.28 54.28 0.00 1
215.92 55.00 55.00 0.00 1
218.00 80.82 80.82 0.00 Overtopping




Rating Curve Plot for Crossing: Prop. 36-inch Culvert at Linnaean Ave



Table 11 - Culvert Summary Table: 36-inch Culvert

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
47.80 47.80 215.47 3.469 0.0* 5-S2n 1.460 2.243 1.567 3.500 12.806 0.000
48.52 48.52 215.51 3.511 0.0* 5-S2n 1.473 2.259 1.581 3.500 12.850 0.000
49.24 49.24 215.55 3.554 0.0* 5-S2n 1.487 2.276 1.596 3.500 12.893 0.000
49.96 49.96 215.60 3.597 0.0* 5-S2n 1.500 2.292 1.610 3.500 12.936 0.000
50.20 50.20 215.61 3.612 0.0* 5-S2n 1.504 2.298 1.616 3.500 12.943 0.000
51.40 51.40 215.69 3.686 0.0* 5-S2n 1.525 2.325 1.639 3.500 13.017 0.000
52.12 52.12 215.73 3.731 0.0* 5-S2n 1.538 2.342 1.654 3.500 13.057 0.000
52.84 52.84 215.78 3.776 0.0* 5-S2n 1.550 2.358 1.668 3.500 13.095 0.000
53.56 53.56 215.82 3.822 0.0* 5-S2n 1.563 2.375 1.683 3.500 13.133 0.000
54.28 54.28 215.87 3.869 0.0* 5-S2n 1.575 2.391 1.697 3.500 13.170 0.000
55.00 55.00 215.92 3.916 0.0* 5-S2n 1.588 2.405 1.710 3.500 13.218 0.000




* theoretical depth is impractical. Depth reported is corrected.



Inlet Elevation (invert): 212.00 ft, Outlet Elevation (invert): 210.00 ft

Culvert Length: 105.02 ft, Culvert Slope: 0.0190




Culvert Performance Curve Plot: 36-inch Culvert
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Water Surface Profile Plot for Culvert: 36-inch Culvert
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Site Data - 36-inch Culvert

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 212.00 ft

Outlet Station: 105.00 ft

Outlet Elevation: 210.00 ft

Number of Barrels: 1

Culvert Data Summary - 36-inch Culvert

Barrel Shape: Circular

Barrel Diameter: 3.00 ft

Barrel Material: Concrete

Embedment: 0.00 in

Barrel Manning's n: 0.0120

Inlet Type: Conventional

Inlet Edge Condition: Grooved End in Headwall

Inlet Depression: NONE

100 120



Table 12 - Downstream Channel Rating Curve (Crossing: Prop. 36-inch Culvert at

Linna Flow (cfs) Water Surface Elev (ft) Depth (ft)
47.80 210.00 3.50
48.52 210.00 3.50
49.24 210.00 3.50
49.96 210.00 3.50
50.20 210.00 3.50
51.40 210.00 3.50
52.12 210.00 3.50
52.84 210.00 3.50
53.56 210.00 3.50
54.28 210.00 3.50
55.00 210.00 3.50




Tailwater Channel Data - Prop. 36-inch Culvert at Linnaean Ave
Tailwater Channel Option: Enter Constant Tailwater Elevation
Constant Tailwater Elevation: 210.00 ft

Roadway Data for Crossing: Prop. 36-inch Culvert at Linnaean Ave
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 70.00 ft
Crest Elevation: 218.00 ft
Roadway Surface: Paved
Roadway Top Width: 30.00 ft



HY-8 Culvert Analysis Report



Table 1 - Summary of Culvert Flows at Crossing: 42-inch Proposed

Headwater Elevation | Total Discharge (cfs) 42-inch Linnean Roadway Discharge Iterations
(ft) Proposed Discharge (cfs)
(cfs)
216.30 320.00 129.58 190.20 14
216.34 338.00 129.93 207.97 4
216.38 356.00 130.25 225.27 3
216.41 374.00 130.57 242.98 3
216.45 392.00 130.89 260.74 3
216.47 400.00 131.03 268.80 3
216.52 428.00 131.49 296.17 3
216.55 446.00 131.78 314.03 3
216.58 464.00 132.06 331.80 3
216.62 482.00 132.33 349.56 3
216.65 500.00 132.60 367.32 3
215.61 123.27 123.27 0.00 Overtopping




Rating Curve Plot for Crossing: 42-inch Proposed



Table 2 - Culvert Summary Table: 42-inch Linnean Proposed

Total Culvert Headwater |Inlet Control Outlet Flow Normal Critical Outlet Depth | Tailwater Outlet Tailwater
Discharge | Discharge [Elevation (ft)] Depth (ft) Control Type Depth (ft) Depth (ft) (ft) Depth (ft) Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
320.00 129.58 216.30 9.302 0.0* 5-S2n 1.352 3.427 2.254 1.878 19.815 18.649
338.00 129.93 216.34 9.341 0.0* 5-S2n 1.354 3.431 2.257 1.926 19.833 18.913
356.00 130.25 216.38 9.378 0.0* 5-S2n 1.356 3.435 2.260 1.972 19.851 19.168
374.00 130.57 216.41 9.414 0.0* 5-S2n 1.358 3.439 2.263 2.017 19.869 19.414
392.00 130.89 216.45 9.450 0.0* 5-S2n 1.360 3.443 2.263 2.061 19.917 19.650
400.00 131.03 216.47 9.466 0.0* 5-S2n 1.361 3.445 2.265 2.080 19.920 19.752
428.00 131.49 216.52 9.518 0.0* 5-S2n 1.364 3.451 2.271 2.144 19.931 20.097
446.00 131.78 216.55 9.551 0.0* 5-S2n 1.366 3.455 2.275 2.184 19.938 20.312
464.00 132.06 216.58 9.583 0.0* 5-S2n 1.367 3.458 2.277 2.224 19.954 20.518
482.00 132.33 216.62 9.615 0.0* 5-S2n 1.369 3.462 2.280 2.262 19.970 20.719
500.00 132.60 216.65 9.646 0.0* 5-S2n 1.371 3.465 2.282 2.299 19.987 20.915




* theoretical depth is impractical. Depth reported is corrected.



Inlet Elevation (invert): 207.00 ft, Outlet Elevation (invert): 204.63 ft

Culvert Length: 17.16 ft, Culvert Slope: 0.1394




Culvert Performance Curve Plot: 42-inch Linnean Proposed

Performance Curve
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Water Surface Profile Plot for Culvert: 42-inch Linnean Proposed
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Site Data - 42-inch Linnean Proposed

Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 207.00 ft

Outlet Station: 17.00 ft

Outlet Elevation: 204.63 ft

Number of Barrels: 1

Culvert Data Summary - 42-inch Linnean Proposed

Barrel Shape: Circular

Barrel Diameter: 3.50 ft

Barrel Material: Concrete

Embedment: 0.00 in

Barrel Manning's n: 0.0120

Inlet Type: Conventional

Inlet Edge Condition: Square Edge with Headwall
Inlet Depression: NONE
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Table 3 - Downstream Channel Rating Curve (Crossing: 42-inch Proposed)

Flow (cfs) Water Surface Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
Elev (ft)
320.00 206.46 1.88 18.65 2.70 3.05
338.00 206.51 1.93 18.91 2.76 3.06
356.00 206.55 1.97 19.17 2.83 3.07
374.00 206.60 2.02 19.41 2.89 3.08
392.00 206.64 2.06 19.65 2.96 3.09
400.00 206.66 2.08 19.75 2.98 3.09
428.00 206.72 2.14 20.10 3.08 3.10
446.00 206.76 2.18 20.31 3.13 3.11
464.00 206.80 2.22 20.52 3.19 3.12
482.00 206.84 2.26 20.72 3.25 3.13
500.00 206.88 2.30 20.91 3.30 3.13




Tailwater Channel Data - 42-inch Proposed
Tailwater Channel Option: Trapezoidal Channel
Bottom Width: 3.50 ft
Side Slope (H:V): 3.00 (_:1)

Channel Slope: 0.0230
Channel Manning's n: 0.0130
Channel Invert Elevation: 204.58 ft

Roadway Data for Crossing: 42-inch Proposed
Roadway Profile Shape: Irregular Roadway Shape (coordinates)
Roadway Surface: Paved
Roadway Top Width: 40.00 ft



BY: El DATE:|3/25/2013 SUBJECT:|Tributary D
CHKD. BY:|KMD DATE:|4/16/2013 Upstream of Linnaean Ave.
Riser Structure

| Perm.Pool Elev.: | 212 |
STAGE-STORAGE
WSE Area Av. Area Height Volume Total Vol. Total Vol. Dry Volume
Elev. (sq.ft.) (sq.ft.) (ft.) (cu.ft) (cu.ft) (ac.ft.) (cu.ft)
210 90 0 0 0 0.00 0.00
211 333 212 1 212 212 0.00 0.00
212 713 523 1 523 735 0.02 0.00
212.5 796 755 0.5 377 1112 0.03 0.01
213 1383 1090 0.5 545 1657 0.04 0.02
214 1983 1683 1 1683 3340 0.08 0.06
215 4049 3016 1 3016 6356 0.15 0.13
215.5 4833 4441 0.5 2221 8576 0.20 0.18
216 5923 5378 0.5 2689 11265 0.26 0.24
217 7154 6539 1 6539 17804 0.41 0.39
218 8024 7589 1 7589 25393 0.58 0.57

J:\env\0577 - DDOE - Broad Branch\TR-20\Stage-Storage-Discharge - Tributary D Upstream of Linnaean.xls
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BY: El DATE:|3/25/2013 SUBJECT:|Tributary D
CHKD. BY|KMD DATE:|4/16/2013 Upstream of Linnaean Ave
Riser Structure

STAGE-DISCHARGE

Water 0 inches orifice 0 x O Slot#1 96 x 24 Slot # 2 28 ft Weir Total
Elevation @ 210 @ 210.5 @ 212 @ 215.5 Discharge TR-20 Input

WSEL h(ft) Q(cfs) h (ft) C Q(cfs) h (ft) C Q(cfs) || h(ft) C Q(cfs) || Qr(cfs) WSEL Qr (cfs) Vs
210.00 0.000 0.00 0.00 210.00 0.00 0.00
211.00 1.000 0.00 o] 0.50 0.00 0.00 211.00 0.00 0.00
212.00 2.000 0.00 0 1.50 0.00 0.00 212.00 0.00 0.00
212.50 2.500 0.00 o] 2.00 0.00 W 050 | 2.74 7.75 7.75 212.50 7.75 0.01
213.00 3.000 0.00 0 2.50 0.00 W 1.00 | 2.98 | 23.84 23.84 213.00 23.84 0.02
214.00 4.000 0.00 o] 3.50 0.00 W 200 | 3.30 | 74.67 74.67 214.00 74.67 0.06
215.00 5.000 0.00 0 4.50 0.00 0 2.00 | 3.32 | 109.15 109.15 || 215.00 109.15 0.13
215.50 5.500 0.00 o] 5.00 0.00 o] 250 | 3.32 | 122.04 122.04 || 215.50 122.04 0.18
216.00 6.000 0.00 0 5.50 0.00 0 3.00 | 332 | 13368 050 | 2.74 | 27.12 || 160.81 || 216.00 160.81 0.24
217.00 7.000 0.00 o] 6.50 0.00 o] 4.00 | 332 | 154.37| 150 | 3.24 | 166.66 || 321.03 || 217.00 321.03 0.39
218.00 8.000 0.00 0 7.50 0.00 0 5.00 | 3.32 | 17259 2550 | 3.31 | 366.35| 538.94 || 218.00 538.94 0.57

J:\env\0577 - DDOE - Broad Branch\TR-20\Stage-Storage-Discharge - Tributary D Upstream of Linnaean.xls
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HEC-RAS Plan: Exist River: Unamed_Trib Reach: 1

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 1088 100-Yr 5.30 214.61 214.97 214.89 215.00 0.028686 1.52 4.66 27.54 0.51
1 1088 10-Yr 3.20 214.61 214.91 214.85 214.93 0.028530 1.28 3.12 22.54 0.49
1 1088 2-Yr 1.80 214.61 214.85 214.79 214.87 0.028192 1.04 1.99 17.72 0.46
1 1088 1-Yr 1.20 214.61 214.82 214.76 214.83 0.026816 0.89 1.50 15.20 0.44
1 952 100-Yr 5.30 209.73 210.05 210.10 0.046045 1.89 3.52 20.33 0.64
1 952 10-Yr 3.20 209.73 209.99 210.03 0.046388 1.59 2.36 16.66 0.62
1 952 2-Yr 1.80 209.73 209.93 209.96 0.047450 1.30 151 13.53 0.59
1 952 1-Yr 1.20 209.73 209.90 209.92 0.050773 1.14 1.10 11.63 0.59
1 930 100-Yr 5.30 208.87 209.23 209.26 0.031733 1.65 4.10 21.04 0.54
1 930 10-Yr 3.20 208.87 209.16 209.19 0.031384 1.39 2.81 18.28 0.52
1 930 2-Yr 1.80 208.87 209.10 209.12 0.030651 1.12 1.83 15.00 0.49
1 930 1-Yr 1.20 208.87 209.07 209.08 0.029394 0.96 1.38 12.81 0.46
1 928 100-Yr 5.30 208.77 209.14 209.17 0.029385 1.58 4.17 21.30 0.52
1 928 10-Yr 3.20 208.77 209.08 209.10 0.027211 1.29 2.94 18.98 0.48
1 928 2-Yr 1.80 208.77 209.02 209.03 0.025155 1.02 1.96 15.36 0.44
1 928 1-Yr 1.20 208.77 208.99 209.00 0.024890 0.88 1.46 13.59 0.42
1 924 100-Yr 5.30 208.67 209.02 209.06 0.036174 1.53 3.60 17.96 0.56
1 924 10-Yr 3.20 208.67 208.95 208.98 0.043067 1.32 2.44 16.09 0.57
1 924 2-Yr 1.80 208.67 208.89 208.91 0.050553 1.15 1.56 13.21 0.59
1 924 1-Yr 1.20 208.67 208.86 208.88 0.048504 1.03 1.17 11.37 0.56
1 919 100-Yr 5.30 208.55 208.94 208.97 0.021465 1.45 4.23 17.73 0.45
1 919 10-Yr 3.20 208.55 208.86 208.89 0.022157 121 2,91 15.50 0.44
1 919 2-Yr 1.80 208.55 208.80 208.82 0.020625 0.96 2.00 13.78 0.40
1 919 1-Yr 1.20 208.55 208.76 208.77 0.022522 0.84 1.47 12.43 0.40
1 916 100-Yr 5.30 208.46 208.86 208.90 0.026402 1.65 4.00 16.71 0.51
1 916 10-Yr 3.20 208.46 208.78 208.80 0.028885 1.42 2.68 14.34 0.50
1 916 2-Yr 1.80 208.46 208.70 208.72 0.033061 1.20 1.70 12.33 0.51
1 916 1-Yr 1.20 208.46 208.66 208.68 0.038423 1.09 121 11.02 0.52
1 911 100-Yr 5.30 208.34 208.79 208.82 0.024529 1.79 4.65 20.73 0.50
1 911 10-Yr 3.20 208.34 208.71 208.73 0.022393 1.47 3.18 15.08 0.46
1 911 2-Yr 1.80 208.34 208.63 208.64 0.020302 1.16 2.15 12.18 0.42
1 911 1-Yr 1.20 208.34 208.58 208.59 0.021224 1.01 1.59 10.73 0.41
1 907 100-Yr 5.30 208.22 208.55 208.55 208.64 0.083278 2.53 2.63 17.06 0.86
1 907 10-Yr 3.20 208.22 208.49 208.48 208.56 0.080097 2.10 1.74 13.12 0.81
1 907 2-Yr 1.80 208.22 208.44 208.48 0.070059 1.63 1.16 9.73 0.73
1 907 1-Yr 1.20 208.22 208.42 208.45 0.053482 1.28 0.95 8.35 0.62
1 902 100-Yr 5.30 208.09 208.27 208.36 208.64 1.318076 4.89 1.08 12.04 2.87




HEC-RAS Plan: Exist River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 902 10-Yr 3.20 208.09 208.37 208.39 0.037333 1.31 2.59 18.18 0.54
1 902 2-Yr 1.80 208.09 208.33 208.34 0.029584 0.98 1.88 15.43 0.46
1 902 1-Yr 1.20 208.09 208.29 208.30 0.039683 0.91 1.32 13.16 0.51
1 897 100-Yr 5.30 207.90 208.23 208.19 208.28 0.055213 1.85 3.27 20.41 0.69
1 897 10-Yr 3.20 207.90 208.17 208.13 208.21 0.054661 1.53 2.25 16.82 0.65
1 897 2-Yr 1.80 207.90 208.11 208.08 208.14 0.072470 1.36 1.35 12.44 0.70
1 897 1-Yr 1.20 207.90 208.10 208.04 208.11 0.047117 1.05 1.16 11.25 0.56
1 893 100-Yr 5.30 207.69 207.96 207.95 208.04 0.107273 2.35 2.36 13.94 0.93
1 893 10-Yr 3.20 207.69 207.90 207.89 207.96 0.123976 2.04 1.59 12.00 0.95
1 893 2-Yr 1.80 207.69 207.86 207.90 0.093091 1.53 1.19 10.81 0.80
1 893 1-Yr 1.20 207.69 207.82 207.82 207.86 0.176956 1.65 0.73 9.09 1.03
1 881 100-Yr 5.30 207.16 207.49 207.39 207.52 0.022926 1.48 4.99 22.44 0.47
1 881 10-Yr 3.20 207.16 207.43 207.33 207.45 0.021257 121 3.57 20.13 0.43
1 881 2-Yr 1.80 207.16 207.36 207.29 207.37 0.025081 1.05 2.23 17.30 0.44
1 881 1-Yr 1.20 207.16 207.34 207.27 207.34 0.018614 0.83 1.86 16.48 0.37
1 873 100-Yr 5.30 206.84 207.01 207.01 207.07 0.190221 2.74 2.85 21.84 1.20
1 873 10-Yr 3.20 206.84 206.97 206.97 207.02 0.216267 2.38 1.96 20.31 1.22
1 873 2-Yr 1.80 206.84 206.95 206.95 206.97 0.105723 1.54 1.70 19.81 0.84
1 873 1-Yr 1.20 206.84 206.92 206.92 206.94 0.241568 1.74 0.99 18.25 1.18
1 842 100-Yr 5.30 205.63 206.49 205.83 206.49 0.000202 0.27 27.75 48.97 0.05
1 842 10-Yr 3.20 205.63 206.01 205.78 206.02 0.002351 0.51 7.67 31.37 0.15
1 842 2-Yr 1.80 205.63 205.69 205.75 206.00 3.946725 4,53 0.40 11.31 4.25
1 842 1-Yr 1.20 205.63 205.81 205.71 205.81 0.008932 0.53 2.37 19.89 0.25
1 821 100-Yr 5.30 205.36 206.49 206.49 0.000080 0.20 40.19 59.72 0.03
1 821 10-Yr 3.20 205.36 206.00 206.00 0.000438 0.30 14.20 41.15 0.07
1 821 2-Yr 1.80 205.36 205.65 205.50 205.66 0.004998 0.54 3.57 21.16 0.20
1 821 1-Yr 1.20 205.36 205.55 205.56 0.018636 0.70 1.72 15.09 0.36
1 799 100-Yr 5.30 205.21 206.49 206.49 0.000028 0.13 67.97 75.87 0.02
1 799 10-Yr 3.20 205.21 205.99 206.00 0.000076 0.15 33.87 61.81 0.03
1 799 2-Yr 1.80 205.21 205.64 205.64 0.000370 0.22 13.60 50.78 0.06
1 799 1-Yr 1.20 205.21 205.49 205.49 0.001331 0.30 6.48 40.94 0.11
1 789 100-Yr 180.80 205.02 206.28 206.44 0.045398 4.98 61.18 76.75 0.82
1 789 10-Yr 77.10 205.02 205.77 205.72 205.93 0.087376 471 27.02 59.65 1.03
1 789 2-Yr 21.20 205.02 205.49 205.49 205.57 0.089043 3.26 11.36 51.65 0.94
1 789 1-Yr 7.30 205.02 205.33 205.33 205.40 0.130337 2.74 4.16 33.60 1.04
1 723 100-Yr 180.80 203.21 204.88 204.98 0.013087 3.34 79.15 61.55 0.46
1 723 10-Yr 77.10 203.21 204.35 204.40 0.010441 2.29 48.29 55.22 0.39




HEC-RAS Plan: Exist River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 723 2-Yr 21.20 203.21 203.85 203.59 203.87 0.008299 1.35 22.32 49.17 0.31
1 723 1-Yr 7.30 203.21 203.61 203.45 203.62 0.009031 0.98 10.68 45.83 0.30
1 720 100-Yr 180.80 203.16 204.83 204.93 0.015032 3.60 76.56 59.80 0.50
1 720 10-Yr 77.10 203.16 204.31 204.36 0.011477 244 47.38 53.66 0.41
1 720 2-Yr 21.20 203.16 203.83 203.84 0.008180 141 22.65 47.69 0.31
1 720 1-Yr 7.30 203.16 203.58 203.59 0.007521 0.97 11.44 43.96 0.28
1 706 100-Yr 180.80 202.88 204.31 204.57 0.051413 5.96 51.23 57.16 0.89
1 706 10-Yr 77.10 202.88 203.85 204.04 0.061979 4.98 26.72 48.71 0.92
1 706 2-Yr 21.20 202.88 203.43 203.43 203.57 0.082983 3.84 9.01 32.45 0.96
1 706 1-Yr 7.30 202.88 203.23 203.23 203.32 0.090327 2.84 3.69 20.77 0.92
1 695 100-Yr 180.80 202.29 203.88 204.13 0.032270 5.02 55.75 58.45 0.72
1 695 10-Yr 77.10 202.29 203.38 203.55 0.033471 3.90 29.15 47.39 0.69
1 695 2-Yr 21.20 202.29 202.91 202.80 203.00 0.033414 2.57 10.52 30.42 0.62
1 695 1-Yr 7.30 202.29 202.69 202.59 202.73 0.029220 1.69 4.83 21.09 0.53
1 693 100-Yr 180.80 202.23 203.82 204.03 0.030370 4.90 58.40 58.59 0.70
1 693 10-Yr 77.10 202.23 203.32 203.45 0.029180 3.69 31.83 47.89 0.64
1 693 2-Yr 21.20 202.23 202.84 202.91 0.029206 244 12.23 34.59 0.58
1 693 1-Yr 7.30 202.23 202.62 202.66 0.025335 1.63 5.65 24.65 0.50
1 690 100-Yr 180.80 202.17 203.74 203.94 0.026567 4,53 60.84 58.94 0.65
1 690 10-Yr 77.10 202.17 203.25 203.36 0.024929 3.36 33.85 49.36 0.59
1 690 2-Yr 21.20 202.17 202.77 202.82 0.025160 2.19 13.29 36.47 0.53
1 690 1-Yr 7.30 202.17 202.54 202.58 0.028036 1.60 5.82 29.93 0.51
1 684 100-Yr 180.80 202.02 203.52 203.77 0.038036 5.26 54.59 58.97 0.77
1 684 10-Yr 77.10 202.02 203.08 203.21 0.031124 3.73 31.13 46.89 0.66
1 684 2-Yr 21.20 202.02 202.65 202.70 0.021120 211 13.94 34.48 0.49
1 684 1-Yr 7.30 202.02 202.45 202.47 0.014789 1.31 7.43 29.36 0.38
1 676 100-Yr 180.80 201.73 203.08 202.99 203.38 0.060370 6.06 48.04 57.32 0.95
1 676 10-Yr 77.10 201.73 202.66 202.62 202.86 0.063976 4,76 25.96 48.67 0.92
1 676 2-Yr 21.20 201.73 202.32 202.32 202.43 0.060997 3.26 10.41 41.14 0.82
1 676 1-Yr 7.30 201.73 202.10 202.10 202.21 0.100235 2.84 3.14 22.54 0.95
1 673 100-Yr 180.80 201.36 202.80 202.80 203.18 0.066137 6.62 45.70 57.74 1.01
1 673 10-Yr 77.10 201.36 202.43 202.43 202.67 0.057608 4.97 25.71 49.89 0.89
1 673 2-Yr 21.20 201.36 201.95 201.99 202.19 0.104195 4.20 6.33 20.61 1.07
1 673 1-Yr 7.30 201.36 201.72 201.74 201.87 0.136466 3.12 2.50 12.85 1.10
1 670 100-Yr 180.80 200.97 202.32 202.46 202.91 0.111069 8.22 37.17 51.26 1.29
1 670 10-Yr 77.10 200.97 201.95 202.09 202.42 0.118664 6.73 19.23 45.50 1.26
1 670 2-Yr 21.20 200.97 201.53 201.62 201.82 0.138017 4,72 5.97 22.00 1.22




HEC-RAS Plan: Exist River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 670 1-Yr 7.30 200.97 201.35 201.36 201.48 0.112676 3.06 2.70 13.41 1.02
1 660 100-Yr 180.80 199.35 201.69 201.49 202.10 0.026589 5.96 46.41 39.48 0.70
1 660 10-Yr 77.10 199.35 200.47 200.66 201.22 0.109250 7.22 12.31 16.14 1.24
1 660 2-Yr 21.20 199.35 199.86 199.96 200.25 0.166871 5.04 4.29 10.44 1.33
1 660 1-Yr 7.30 199.35 199.62 199.68 199.84 0.241288 3.71 1.97 9.21 141
1 656 100-Yr 180.80 198.67 201.33 201.33 201.96 0.046183 8.67 39.11 30.91 0.94
1 656 10-Yr 77.10 198.67 200.34 200.41 200.96 0.068485 7.71 15.72 16.32 1.06
1 656 2-Yr 21.20 198.67 199.46 199.48 199.80 0.091893 5.34 5.21 8.95 1.08
1 656 1-Yr 7.30 198.67 199.12 199.12 199.30 0.100382 3.74 241 7.37 1.02
1 653 100-Yr 180.80 198.18 200.92 201.06 201.80 0.048347 8.74 32.50 25.46 0.95
1 653 10-Yr 77.10 198.18 199.76 199.99 200.70 0.094891 8.27 11.58 12.03 121
1 653 2-Yr 21.20 198.18 198.96 199.08 199.46 0.134113 5.74 3.90 7.22 1.26
1 653 1-Yr 7.30 198.18 198.62 198.68 198.89 0.187283 4.18 1.75 5.62 1.32
1 641 100-Yr 180.80 197.06 198.73 199.30 200.62 0.238336 13.82 18.35 14.27 1.93
1 641 10-Yr 77.10 197.06 198.18 198.45 199.14 0.204878 9.63 10.89 12.70 1.67
1 641 2-Yr 21.20 197.06 197.82 197.74 198.02 0.074822 4.36 6.48 11.51 0.94
1 641 1-Yr 7.30 197.06 197.51 197.47 197.61 0.078981 3.02 3.16 9.99 0.87
1 639 100-Yr 180.80 196.88 199.44 199.10 200.06 0.045363 8.14 32.85 17.01 0.91
1 639 10-Yr 77.10 196.88 198.52 198.25 198.86 0.045083 5.94 18.29 14.48 0.84
1 639 2-Yr 21.20 196.88 197.73 197.87 0.044459 3.69 7.80 12.30 0.74
1 639 1-Yr 7.30 196.88 197.40 197.47 0.045235 2.55 3.87 11.29 0.68
1 636 100-Yr 180.80 196.78 199.34 199.94 0.030169 6.53 32.45 17.23 0.74
1 636 10-Yr 77.10 196.78 198.41 198.75 0.032057 4.84 17.53 14.70 0.70
1 636 2-Yr 21.20 196.78 197.61 197.76 0.036482 3.06 7.01 11.28 0.66
1 636 1-Yr 7.30 196.78 197.28 197.34 0.037946 2.07 3.52 9.81 0.61
1 625 100-Yr 180.80 196.42 198.81 198.65 199.55 0.039545 7.31 30.09 18.34 0.85
1 625 10-Yr 77.10 196.42 197.97 198.37 0.036884 5.22 16.58 14.18 0.76
1 625 2-Yr 21.20 196.42 197.23 197.37 0.033256 3.09 7.16 11.22 0.64
1 625 1-Yr 7.30 196.42 196.90 196.96 0.032406 2.01 3.66 9.86 0.57
1 622 100-Yr 180.80 196.32 198.71 198.56 199.42 0.039140 7.32 31.53 19.88 0.85
1 622 10-Yr 77.10 196.32 197.84 197.68 198.26 0.040407 5.43 16.53 14.78 0.80
1 622 2-Yr 21.20 196.32 197.11 197.27 0.037047 3.24 7.01 11.39 0.68
1 622 1-Yr 7.30 196.32 196.80 196.86 0.031198 2.03 3.70 10.06 0.57
1 619 100-Yr 180.80 196.23 198.71 199.27 0.029856 6.53 35.74 21.99 0.75
1 619 10-Yr 77.10 196.23 197.75 198.13 0.037072 5.16 17.42 16.09 0.76
1 619 2-Yr 21.20 196.23 196.97 197.14 0.045529 3.37 6.66 11.77 0.74
1 619 1-Yr 7.30 196.23 196.64 196.73 0.062926 2.45 3.02 10.18 0.77




HEC-RAS Plan: Exist River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 608 100-Yr 180.80 195.95 198.92 199.02 0.005104 3.07 81.12 37.35 0.32
1 608 10-Yr 77.10 195.95 197.84 197.91 0.005623 2.36 43.53 32.44 0.31
1 608 2-Yr 21.20 195.95 196.91 196.94 0.006988 1.63 16.01 24.69 0.31
1 608 1-Yr 7.30 195.95 196.49 196.51 0.008386 1.17 7.03 18.74 0.30
1 605 100-Yr 180.80 195.88 198.88 199.00 0.005815 3.31 77.36 35.77 0.34
1 605 10-Yr 77.10 195.88 197.81 197.89 0.006211 2.53 41.64 30.74 0.33
1 605 2-Yr 21.20 195.88 196.89 196.92 0.006258 1.61 16.57 22.88 0.29
1 605 1-Yr 7.30 195.88 196.47 196.49 0.006287 1.09 7.92 18.87 0.27
1 602 100-Yr 180.80 195.81 198.81 198.97 0.011638 4,74 65.36 34.37 0.48
1 602 10-Yr 77.10 195.81 197.76 197.86 0.010965 3.45 34.80 23.39 0.44
1 602 2-Yr 21.20 195.81 196.86 196.90 0.009404 2.10 15.38 19.65 0.36
1 602 1-Yr 7.30 195.81 196.45 196.47 0.009191 1.47 7.63 17.83 0.33
1 591 100-Yr 180.80 195.62 198.68 198.85 0.012214 4.89 65.08 34.67 0.50
1 591 10-Yr 77.10 195.62 197.62 197.74 0.012819 3.76 33.55 25.32 0.47
1 591 2-Yr 21.20 195.62 196.67 196.76 0.019865 3.01 11.71 20.67 0.53
1 591 1-Yr 7.30 195.62 196.25 196.31 0.025530 2.38 4.39 12.08 0.55
1 588 100-Yr 180.80 195.58 198.66 198.81 0.011007 4.69 67.69 35.02 0.47
1 588 10-Yr 77.10 195.58 197.59 197.70 0.012577 3.76 34.39 26.64 0.47
1 588 2-Yr 21.20 195.58 196.60 196.69 0.022361 3.16 11.16 20.35 0.56
1 588 1-Yr 7.30 195.58 196.17 196.23 0.027326 2.39 4.37 12.11 0.56
1 576 100-Yr 180.80 195.43 198.60 198.72 0.005170 3.23 81.81 39.37 0.32
1 576 10-Yr 77.10 195.43 197.53 197.60 0.005143 242 43.81 31.51 0.30
1 576 2-Yr 21.20 195.43 196.51 196.55 0.006481 1.70 15.39 22.78 0.30
1 576 1-Yr 7.30 195.43 196.04 196.06 0.008300 1.25 6.34 15.48 0.30
1 570 100-Yr 180.80 195.35 198.58 198.68 0.005266 3.32 85.15 39.18 0.33
1 570 10-Yr 77.10 195.35 197.50 197.56 0.005201 2.50 46.55 32.33 0.30
1 570 2-Yr 21.20 195.35 196.47 196.51 0.006566 1.79 16.85 24.02 0.31
1 570 1-Yr 7.30 195.35 195.98 196.01 0.008242 1.34 6.97 16.66 0.31
1 563 100-Yr 180.80 195.28 198.53 198.64 0.005427 3.38 80.30 34.36 0.33
1 563 10-Yr 77.10 195.28 197.47 197.53 0.004894 2.44 46.17 29.74 0.30
1 563 2-Yr 21.20 195.28 196.43 196.46 0.005718 1.69 17.91 24.44 0.29
1 563 1-Yr 7.30 195.28 195.92 195.95 0.009142 1.40 6.79 18.18 0.33
1 541 100-Yr 180.80 194.97 198.28 198.48 0.007816 4.03 59.46 26.24 0.40
1 541 10-Yr 77.10 194.97 197.31 197.40 0.005764 2.70 35.78 22.23 0.32
1 541 2-Yr 21.20 194.97 196.32 196.35 0.004179 1.54 15.83 17.96 0.25
1 541 1-Yr 7.30 194.97 195.81 195.82 0.003625 0.99 7.74 13.52 0.21




HEC-RAS Plan: Exist River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 539 100-Yr 180.80 194.93 198.23 198.46 0.009243 4.27 56.54 26.24 0.43
1 539 10-Yr 77.10 194.93 197.27 197.38 0.007257 2.94 33.13 22.27 0.36
1 539 2-Yr 21.20 194.93 196.29 196.34 0.005824 1.73 13.75 16.48 0.29
1 539 1-Yr 7.30 194.93 195.79 195.81 0.005680 1.14 6.60 11.85 0.26
1 531 100-Yr 180.80 194.72 197.69 197.53 198.30 0.031197 6.90 35.74 23.44 0.75
1 531 10-Yr 77.10 194.72 196.97 197.27 0.021411 4.61 20.46 18.03 0.59
1 531 2-Yr 21.20 194.72 196.18 196.27 0.011462 2.36 9.33 10.34 0.39
1 531 1-Yr 7.30 194.72 195.72 195.75 0.007910 1.40 5.21 7.78 0.30
1 490 100-Yr 180.80 194.45 196.29 196.12 196.80 0.041978 5.98 34.04 24.94 0.83
1 490 10-Yr 77.10 194.45 195.58 195.52 195.92 0.057988 4,77 17.38 21.80 0.88
1 490 2-Yr 21.20 194.45 195.04 195.04 195.22 0.096034 3.39 6.34 18.95 0.98
1 490 1-Yr 7.30 194.45 194.81 194.81 194.92 0.122072 2.65 2.75 12.79 1.01
1 476 100-Yr 180.80 194.27 196.39 196.64 0.018372 4.60 50.96 31.48 0.57
1 476 10-Yr 77.10 194.27 195.62 195.76 0.018572 3.36 28.44 27.15 0.53
1 476 2-Yr 21.20 194.27 194.97 194.76 195.03 0.019853 2.12 11.85 23.41 0.48
1 476 1-Yr 7.30 194.27 194.71 194.59 194.74 0.017824 1.38 6.08 21.72 0.42
1 467 100-Yr 180.80 194.06 196.13 196.45 0.024896 5.33 45.86 28.94 0.66
1 467 10-Yr 77.10 194.06 195.41 195.58 0.022996 3.80 26.36 25.20 0.59
1 467 2-Yr 21.20 194.06 194.74 194.82 0.026986 2.52 10.53 21.93 0.57
1 467 1-Yr 7.30 194.06 194.43 194.49 0.043704 2.03 4.16 17.96 0.64
1 445 100-Yr 180.80 193.51 195.64 195.94 0.021393 5.01 47.68 31.19 0.62
1 445 10-Yr 77.10 193.51 194.98 194.61 195.14 0.017279 3.49 28.30 27.96 0.52
1 445 2-Yr 21.20 193.51 194.34 194.40 0.013763 2.07 11.90 21.52 0.42
1 445 1-Yr 7.30 193.51 194.03 194.05 0.010852 1.29 5.99 16.40 0.34
1 437 100-Yr 180.80 193.43 195.43 195.75 0.024675 5.08 46.06 33.33 0.65
1 437 10-Yr 77.10 193.43 194.49 194.49 194.87 0.064201 5.17 17.43 25.67 0.94
1 437 2-Yr 21.20 193.43 193.96 193.96 194.15 0.095060 3.59 6.08 16.65 0.99
1 437 1-Yr 7.30 193.43 193.73 193.73 193.84 0.116008 2.65 2.77 12.81 0.99
1 397 100-Yr 228.00 191.89 195.01 195.20 0.008668 4.07 77.00 36.98 0.42
1 397 10-Yr 104.80 191.89 193.98 193.20 194.11 0.009173 3.16 42.77 29.83 0.40
1 397 2-Yr 35.00 191.89 193.05 192.63 193.12 0.011654 2.31 18.00 23.13 0.40
1 397 1-Yr 15.90 191.89 192.62 192.39 192.68 0.017144 1.94 9.05 18.52 0.45
1 372 100-Yr 228.00 191.41 194.72 194.97 0.009491 4.49 68.24 30.92 0.44
1 372 10-Yr 104.80 191.41 193.76 193.90 0.007702 3.19 41.32 25.28 0.37
1 372 2-Yr 35.00 191.41 192.87 192.92 0.005527 1.94 21.07 20.07 0.29
1 372 1-Yr 15.90 191.41 192.45 192.47 0.004411 1.35 13.06 17.56 0.24
1 360 100-Yr 228.00 191.41 194.57 194.85 0.011833 4.82 65.03 31.38 0.49




HEC-RAS Plan: Exist River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 360 10-Yr 104.80 191.41 193.63 193.79 0.010550 3.56 38.07 25.89 0.43
1 360 2-Yr 35.00 191.41 192.77 192.84 0.008820 2.29 18.01 20.22 0.36
1 360 1-Yr 15.90 191.41 192.37 192.41 0.007486 1.63 10.70 16.21 0.31
1 354 100-Yr 228.00 191.40 194.47 194.76 0.012928 4.90 62.72 32.17 0.50
1 354 10-Yr 104.80 191.40 193.53 193.71 0.012606 3.74 35.16 26.34 0.47
1 354 2-Yr 35.00 191.40 192.69 192.78 0.010877 241 16.11 18.73 0.40
1 354 1-Yr 15.90 191.40 192.31 192.35 0.009400 1.71 9.64 14.91 0.34
1 313 100-Yr 228.00 191.03 194.04 194.26 0.010438 4.35 75.86 43.89 0.45
1 313 10-Yr 104.80 191.03 193.03 193.19 0.012499 3.54 38.30 30.71 0.46
1 313 2-Yr 35.00 191.03 192.18 192.27 0.014222 2.50 16.15 21.56 0.44
1 313 1-Yr 15.90 191.03 191.83 191.88 0.014089 1.85 9.28 17.79 0.41
1 294 100-Yr 228.00 190.88 194.00 194.11 0.004481 2,91 104.85 52.37 0.30
1 294 10-Yr 104.80 190.88 192.94 193.02 0.005485 2.39 54.30 41.62 0.31
1 294 2-Yr 35.00 190.88 192.03 192.07 0.007208 1.75 21.69 28.90 0.31
1 294 1-Yr 15.90 190.88 191.64 191.67 0.008605 1.37 11.81 22.60 0.32
1 279 100-Yr 228.00 190.71 193.88 194.02 0.005700 3.30 84.60 36.62 0.34
1 279 10-Yr 104.80 190.71 192.84 192.93 0.005810 2.51 48.99 32.00 0.32
1 279 2-Yr 35.00 190.71 191.92 191.96 0.006810 1.76 21.60 26.83 0.31
1 279 1-Yr 15.90 190.71 191.52 191.55 0.008045 1.37 11.89 21.67 0.31
1 275 100-Yr 228.00 190.68 193.83 194.00 0.006732 3.65 80.27 34.90 0.37
1 275 10-Yr 104.80 190.68 192.80 192.90 0.006637 2.75 46.75 30.30 0.34
1 275 2-Yr 35.00 190.68 191.89 191.94 0.007149 1.90 21.06 25.33 0.32
1 275 1-Yr 15.90 190.68 191.49 191.52 0.007516 1.44 11.81 20.51 0.30
1 267 100-Yr 228.00 190.60 193.66 193.91 0.013382 5.03 68.66 34.62 0.52
1 267 10-Yr 104.80 190.60 192.66 192.82 0.014077 3.90 37.78 26.67 0.49
1 267 2-Yr 35.00 190.60 191.77 191.86 0.014811 2.66 16.96 20.35 0.46
1 267 1-Yr 15.90 190.60 191.38 191.43 0.016330 2.04 9.51 17.59 0.44
1 253 100-Yr 228.00 190.27 193.41 193.70 0.019453 6.28 61.47 29.55 0.63
1 253 10-Yr 104.80 190.27 192.39 192.59 0.021359 5.04 33.92 23.98 0.62
1 253 2-Yr 35.00 190.27 191.51 191.62 0.021261 3.50 15.43 18.28 0.56
1 253 1-Yr 15.90 190.27 191.12 191.19 0.021373 2.69 8.78 15.42 0.53
1 241 100-Yr 228.00 190.06 192.84 193.40 0.028011 6.90 45.87 24.27 0.74
1 241 10-Yr 104.80 190.06 192.00 192.31 0.024202 5.00 27.38 20.00 0.64
1 241 2-Yr 35.00 190.06 191.25 191.38 0.018785 3.13 13.65 16.48 0.52
1 241 1-Yr 15.90 190.06 190.90 190.97 0.015416 2.22 8.30 14.31 0.44
1 220 100-Yr 233.70 189.81 192.53 192.89 0.017063 5.09 54.81 29.52 0.56
1 220 10-Yr 107.30 189.81 191.63 191.85 0.018092 3.89 30.63 23.72 0.54




HEC-RAS Plan: Exist River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 220 2-Yr 36.60 189.81 190.76 190.90 0.028172 2.99 12.67 17.85 0.60
1 220 1-Yr 16.90 189.81 190.49 190.56 0.024550 2.15 7.99 16.18 0.52
1 200 100-Yr 233.70 189.38 192.34 192.59 0.010758 4.49 66.88 29.90 0.46
1 200 10-Yr 107.30 189.38 191.45 191.58 0.008463 3.13 42.14 25.93 0.39
1 200 2-Yr 36.60 189.38 190.27 190.38 0.022833 2.86 14.59 20.53 0.55
1 200 1-Yr 16.90 189.38 189.93 190.01 0.029881 2.33 7.98 18.64 0.58
1 185 100-Yr 233.70 188.95 192.24 192.41 0.010273 4,73 80.54 32.82 0.46
1 185 10-Yr 107.30 188.95 191.38 191.45 0.006749 3.12 53.93 28.58 0.36
1 185 2-Yr 36.60 188.95 190.03 190.09 0.014696 2.66 19.91 22.09 0.46
1 185 1-Yr 16.90 188.95 189.66 189.70 0.014411 1.98 12.04 20.40 0.42
1 161 100-Yr 233.70 188.40 192.03 192.18 0.008548 4,53 85.12 33.00 0.42
1 161 10-Yr 107.30 188.40 191.25 191.32 0.004770 2.87 60.64 29.79 0.30
1 161 2-Yr 36.60 188.40 189.46 189.59 0.033414 3.77 14.23 20.08 0.68
1 161 1-Yr 16.90 188.40 189.15 189.22 0.029969 2.75 8.50 16.29 0.60
1 147 100-Yr 233.70 188.10 191.99 192.09 0.004099 3.31 104.67 35.71 0.30
1 147 10-Yr 107.30 188.10 191.23 191.27 0.001972 1.98 78.65 33.04 0.20
1 147 2-Yr 36.60 188.10 189.19 189.27 0.015551 2.67 18.85 25.32 0.47
1 147 1-Yr 16.90 188.10 188.85 188.90 0.017918 2.16 10.48 22.55 0.47
1 133 100-Yr 233.70 187.82 191.95 192.04 0.002929 2.90 118.41 38.87 0.26
1 133 10-Yr 107.30 187.82 191.21 191.24 0.001336 1.71 90.62 36.21 0.17
1 133 2-Yr 36.60 187.82 189.00 189.08 0.012673 2.49 19.72 26.45 0.43
1 133 1-Yr 16.90 187.82 188.62 188.68 0.014709 2.00 10.61 21.44 0.43
1 130 100-Yr 233.70 187.77 191.95 192.03 0.002555 2.71 120.62 39.46 0.24
1 130 10-Yr 107.30 187.77 191.21 191.24 0.001156 1.60 92.52 36.81 0.15
1 130 2-Yr 36.60 187.77 188.97 189.04 0.011498 2.35 19.46 26.13 0.40
1 130 1-Yr 16.90 187.77 188.59 188.63 0.013111 1.85 10.53 20.66 0.40
1 119 100-Yr 233.70 187.55 191.92 192.00 0.002507 2.77 127.32 42.33 0.24
1 119 10-Yr 107.30 187.55 191.20 191.23 0.001122 1.64 97.71 39.35 0.15
1 119 2-Yr 36.60 187.55 188.78 188.89 0.016306 2.87 16.50 22.59 0.48
1 119 1-Yr 16.90 187.55 188.39 188.46 0.018610 2.29 8.73 17.05 0.48
1 85 100-Yr 233.70 187.02 191.86 191.92 0.001813 2.54 136.81 40.61 0.21
1 85 10-Yr 107.30 187.02 191.17 191.20 0.000706 1.43 109.89 37.82 0.13
1 85 2-Yr 36.60 187.02 188.19 188.31 0.018530 2.96 15.50 21.63 0.51
1 85 1-Yr 16.90 187.02 187.97 188.01 0.009828 1.83 11.00 18.73 0.36
1 52 100-Yr 233.70 186.59 191.82 188.43 191.87 0.001199 2.17 150.24 38.04 0.17
1 52 10-Yr 107.30 186.59 191.16 187.83 191.18 0.000419 1.17 125.82 35.98 0.10
1 52 2-Yr 36.60 186.59 187.91 187.33 187.95 0.006074 1.84 24.70 26.24 0.30




HEC-RAS Plan: Exist River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) () (f) (ft/ft) (ft/s) (sq ft) (ft)
1 52 1-Yr 16.90 186.59 187.12 187.12 187.27 0.084217 3.25 5.74 19.42 0.92
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HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 1587 1-Yr 14.20 215.00 216.45 216.46 0.000188 0.67 21.76 19.51 0.11
1 1587 2-Yr 19.60 215.00 216.55 216.56 0.000279 0.85 23.64 20.04 0.13
1 1587 5-Yr 27.20 215.00 216.67 216.68 0.000404 1.09 26.02 20.73 0.16
1 1587 10-Yr 33.20 215.00 216.75 216.77 0.000498 1.25 27.78 21.39 0.18
1 1587 25-Yr 41.20 215.00 216.85 216.88 0.000617 1.45 29.99 22.20 0.20
1 1587 50-Yr 46.80 215.00 216.92 216.95 0.000695 1.58 31.47 22.72 0.21
1 1587 100-Yr 52.90 215.00 216.98 217.03 0.000775 1.72 33.04 23.25 0.23
1 1537 1-Yr 14.20 213.00 216.46 216.46 0.000014 0.27 54.05 26.72 0.03
1 1537 2-Yr 19.60 213.00 216.55 216.55 0.000023 0.35 56.65 27.30 0.04
1 1537 5-Yr 27.20 213.00 216.67 216.67 0.000038 0.46 59.95 28.01 0.05
1 1537 10-Yr 33.20 213.00 216.76 216.76 0.000050 0.55 62.36 28.52 0.06
1 1537 25-Yr 41.20 213.00 216.86 216.87 0.000068 0.65 65.36 29.14 0.07
1 1537 50-Yr 46.80 213.00 216.93 216.94 0.000080 0.72 67.35 29.55 0.08
1 1537 100-Yr 52.90 213.00 217.00 217.01 0.000094 0.79 69.44 29.97 0.08
1 1427 1-Yr 14.20 213.00 216.46 216.46 0.000004 0.15 93.70 40.22 0.02
1 1427 2-Yr 19.60 213.00 216.55 216.55 0.000007 0.20 97.60 40.90 0.02
1 1427 5-Yr 27.20 213.00 216.67 216.67 0.000011 0.27 102.51 41.55 0.03
1 1427 10-Yr 33.20 213.00 216.76 216.76 0.000015 0.32 106.06 42.02 0.03
1 1427 25-Yr 41.20 213.00 216.86 216.86 0.000020 0.38 110.46 42.58 0.04
1 1427 50-Yr 46.80 213.00 216.93 216.93 0.000024 0.42 113.36 42.95 0.04
1 1427 100-Yr 52.90 213.00 217.00 217.00 0.000028 0.46 116.38 43.33 0.05
1 1412 1-Yr 14.20 216.00 216.42 216.45 0.004516 1.52 9.34 23.91 0.43
1 1412 2-Yr 19.60 216.00 216.50 216.55 0.004576 1.72 1141 24,51 0.44
1 1412 5-Yr 27.20 216.00 216.61 216.67 0.004599 1.94 14.04 25.25 0.46
1 1412 10-Yr 33.20 216.00 216.68 216.75 0.004592 2.08 15.96 25.78 0.47
1 1412 25-Yr 41.20 216.00 216.78 216.85 0.004576 2.24 18.38 26.43 0.47
1 1412 50-Yr 46.80 216.00 216.84 216.92 0.004563 2.34 19.99 26.85 0.48
1 1412 100-Yr 52.90 216.00 216.90 216.99 0.004547 244 21.68 27.29 0.48
1 1408 1-Yr 14.20 216.00 216.27 216.27 216.41 0.028310 2,91 4.88 18.64 1.00
1 1408 2-Yr 19.60 216.00 216.34 216.34 216.50 0.026179 3.21 6.11 19.03 1.00
1 1408 5-Yr 27.20 216.00 216.42 216.42 216.62 0.024847 3.56 7.63 19.51 1.00
1 1408 10-Yr 33.20 216.00 216.48 216.48 216.70 0.023978 3.79 8.76 19.85 1.01
1 1408 25-Yr 41.20 216.00 216.55 216.55 216.80 0.022996 4.04 10.19 20.28 1.01
1 1408 50-Yr 46.80 216.00 216.59 216.59 216.87 0.022400 4.20 11.15 20.56 1.00
1 1408 100-Yr 52.90 216.00 216.64 216.64 216.94 0.021790 4.35 12.17 20.86 1.00
1 1392 1-Yr 14.20 215.00 215.44 215.46 0.002865 1.28 11.09 25.87 0.34
1 1392 2-Yr 19.60 215.00 215.53 215.56 0.002898 1.46 13.47 26.05 0.36
1 1392 5-Yr 27.20 215.00 215.64 215.69 0.002893 1.65 16.48 26.29 0.37
1 1392 10-Yr 33.20 215.00 215.72 215.77 0.002923 1.79 18.58 26.44 0.38
1 1392 25-Yr 41.20 215.00 216.04 216.08 0.001338 1.52 27.09 27.08 0.27
1 1392 50-Yr 46.80 215.00 216.40 216.43 0.000635 1.26 37.09 27.81 0.19




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 1392 100-Yr 52.90 215.00 216.68 216.71 0.000444 1.18 44.92 28.37 0.16
1 1384 1-Yr 14.20 212.50 215.45 215.45 0.000070 0.48 29.60 17.59 0.07
1 1384 2-Yr 19.60 212.50 215.54 215.55 0.000117 0.63 31.28 18.34 0.08
1 1384 5-Yr 27.20 212.50 215.66 215.67 0.000192 0.81 33.50 19.29 0.11
1 1384 10-Yr 33.20 212.50 215.74 215.76 0.000255 0.95 35.08 19.93 0.13
1 1384 25-Yr 41.20 212.50 216.05 216.07 0.000257 0.99 41.61 22.25 0.13
1 1384 50-Yr 46.80 212.50 216.41 216.42 0.000200 0.94 49.93 24.05 0.11
1 1384 100-Yr 52.90 212.50 216.69 216.70 0.000180 0.93 56.79 25.43 0.11
1 1376 1-Yr 14.20 212.50 215.45 215.45 0.000055 0.44 32.54 18.59 0.06
1 1376 2-Yr 19.60 212.50 215.54 215.55 0.000092 0.57 34.32 19.34 0.08
1 1376 5-Yr 27.20 212.50 215.66 215.67 0.000151 0.74 36.65 20.28 0.10
1 1376 10-Yr 33.20 212.50 215.74 215.75 0.000202 0.87 38.32 20.93 0.11
1 1376 25-Yr 41.20 212.50 216.05 216.06 0.000207 0.91 45.15 23.25 0.12
1 1376 50-Yr 46.80 212.50 216.41 216.42 0.000164 0.87 53.84 25.05 0.10
1 1376 100-Yr 52.90 212.50 216.69 216.70 0.000149 0.87 60.97 26.43 0.10
1 1366 1-Yr 14.20 215.00 215.38 215.44 0.009657 2.08 6.83 19.26 0.62
1 1366 2-Yr 19.60 215.00 215.45 215.54 0.010175 2.38 8.23 19.69 0.65
1 1366 5-Yr 27.20 215.00 215.54 215.42 215.65 0.010431 2.70 10.06 20.24 0.68
1 1366 10-Yr 33.20 215.00 215.60 215.48 215.73 0.010904 2.95 11.27 20.60 0.70
1 1366 25-Yr 41.20 215.00 215.98 216.05 0.003062 2.10 19.62 22.90 0.40
1 1366 50-Yr 46.80 215.00 216.37 216.41 0.001225 1.61 29.03 25.25 0.26
1 1366 100-Yr 52.90 215.00 216.66 216.69 0.000799 1.45 36.51 26.96 0.22
1 1364 1-Yr 14.20 215.00 215.27 215.27 21541 0.028046 2.90 4.89 18.65 1.00
1 1364 2-Yr 19.60 215.00 215.34 215.34 215.50 0.026234 3.21 6.11 19.03 1.00
1 1364 5-Yr 27.20 215.00 215.42 215.42 215.62 0.024676 3.56 7.65 19.51 1.00
1 1364 10-Yr 33.20 215.00 215.48 215.48 215.70 0.023949 3.79 8.76 19.85 1.01
1 1364 25-Yr 41.20 215.00 215.98 216.05 0.003134 2.12 19.47 22.86 0.40
1 1364 50-Yr 46.80 215.00 216.37 216.41 0.001233 1.62 28.97 25.23 0.27
1 1364 100-Yr 52.90 215.00 216.66 216.69 0.000802 1.45 36.46 26.95 0.22
1 1354 1-Yr 14.20 214.00 214.41 214.50 0.011935 242 5.87 15.48 0.69
1 1354 2-Yr 19.60 214.00 214.53 214.63 0.009957 2.56 7.66 16.15 0.65
1 1354 5-Yr 27.20 214.00 215.15 215.18 0.001268 1.44 18.87 19.88 0.26
1 1354 10-Yr 33.20 214.00 215.57 215.59 0.000611 1.19 27.82 22.42 0.19
1 1354 25-Yr 41.20 214.00 216.01 216.02 0.000383 1.08 38.12 25.03 0.15
1 1354 50-Yr 46.80 214.00 216.39 216.40 0.000255 0.97 48.03 27.12 0.13
1 1354 100-Yr 52.90 214.00 216.67 216.68 0.000212 0.95 55.95 28.68 0.12
1 1346 1-Yr 14.60 211.50 214.47 214.47 0.000068 0.49 29.64 16.35 0.06
1 1346 2-Yr 20.60 211.50 214.59 214.60 0.000114 0.65 31.61 16.94 0.08
1 1346 5-Yr 30.10 211.50 215.16 215.17 0.000116 0.71 42.16 19.97 0.09
1 1346 10-Yr 38.20 211.50 215.58 215.59 0.000116 0.75 50.99 22.47 0.09




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 1346 25-Yr 47.80 211.50 216.01 216.02 0.000113 0.78 61.24 25.06 0.09
1 1346 50-Yr 53.90 211.50 216.39 216.40 0.000098 0.76 71.15 27.33 0.08
1 1346 100-Yr 59.20 211.50 216.67 216.68 0.000090 0.75 79.13 29.03 0.08
1 1338 1-Yr 14.60 211.50 214.47 214.47 0.000054 0.45 32.72 17.82 0.06
1 1338 2-Yr 20.60 211.50 214.59 214.59 0.000092 0.59 34.87 18.53 0.08
1 1338 5-Yr 30.10 211.50 215.16 215.17 0.000094 0.65 46.48 21.97 0.08
1 1338 10-Yr 38.20 211.50 215.58 215.59 0.000093 0.68 56.15 24.47 0.08
1 1338 25-Yr 47.80 211.50 216.01 216.02 0.000091 0.71 67.26 27.06 0.08
1 1338 50-Yr 53.90 211.50 216.39 216.40 0.000079 0.69 77.93 29.33 0.07
1 1338 100-Yr 59.20 211.50 216.67 216.68 0.000072 0.68 86.48 31.03 0.07
1 1330 1-Yr 14.60 214.00 214.39 214.29 214.47 0.010013 2.17 6.74 18.35 0.63
1 1330 2-Yr 20.60 214.00 214.50 214.58 0.008984 2.37 8.68 18.98 0.62
1 1330 5-Yr 30.10 214.00 215.14 215.16 0.001107 1.37 22.04 22.81 0.24
1 1330 10-Yr 38.20 214.00 215.56 215.58 0.000578 1.18 32.28 25.37 0.18
1 1330 25-Yr 47.80 214.00 216.00 216.02 0.000372 1.09 43.91 27.98 0.15
1 1330 50-Yr 53.90 214.00 216.38 216.39 0.000248 0.98 55.04 30.27 0.13
1 1330 100-Yr 59.20 214.00 216.66 216.68 0.000196 0.93 63.92 31.98 0.12
1 1328 1-Yr 14.60 214.00 214.29 214.29 214.43 0.027557 2.98 4.90 17.74 1.00
1 1328 2-Yr 20.60 214.00 214.46 214.56 0.011364 2.56 8.05 18.78 0.69
1 1328 5-Yr 30.10 214.00 215.13 215.16 0.001114 1.37 21.99 22.80 0.25
1 1328 10-Yr 38.20 214.00 215.56 215.58 0.000580 1.18 32.25 25.36 0.19
1 1328 25-Yr 47.80 214.00 216.00 216.01 0.000372 1.09 43.89 27.98 0.15
1 1328 50-Yr 53.90 214.00 216.38 216.39 0.000248 0.98 55.03 30.27 0.13
1 1328 100-Yr 59.20 214.00 216.66 216.68 0.000196 0.93 63.90 31.98 0.12
1 1316 1-Yr 14.60 213.00 214.05 214.06 0.000681 0.99 14.80 17.28 0.19
1 1316 2-Yr 20.60 213.00 214.51 214.53 0.000356 0.88 23.52 20.08 0.14
1 1316 5-Yr 30.10 213.00 215.14 215.15 0.000206 0.81 37.33 23.85 0.11
1 1316 10-Yr 38.20 213.00 215.56 215.57 0.000166 0.80 47.95 26.39 0.10
1 1316 25-Yr 47.80 213.00 216.00 216.01 0.000140 0.80 59.99 29.00 0.10
1 1316 50-Yr 53.90 213.00 216.38 216.39 0.000109 0.75 71.45 31.10 0.09
1 1316 100-Yr 59.20 213.00 216.67 216.67 0.000095 0.74 80.52 32.66 0.08
1 1308 1-Yr 14.60 210.50 214.06 214.06 0.000031 0.36 40.61 20.22 0.04
1 1308 2-Yr 20.60 210.50 214.52 214.52 0.000034 0.41 50.42 22.08 0.05
1 1308 5-Yr 30.10 210.50 215.15 215.15 0.000037 0.46 65.07 24.88 0.05
1 1308 10-Yr 38.20 210.50 215.57 215.57 0.000040 0.50 76.11 27.41 0.05
1 1308 25-Yr 47.80 210.50 216.00 216.01 0.000042 0.54 88.59 30.02 0.06
1 1308 50-Yr 53.90 210.50 216.38 216.39 0.000039 0.54 100.45 32.30 0.05
1 1308 100-Yr 59.20 210.50 216.67 216.67 0.000037 0.54 109.87 34.01 0.05
1 1296 1-Yr 18.10 210.50 214.05 214.06 0.000045 0.43 42.14 21.22 0.05
1 1296 2-Yr 25.80 210.50 214.52 214.52 0.000049 0.49 52.40 23.07 0.06




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 1296 5-Yr 38.30 210.50 215.14 215.15 0.000055 0.57 67.67 26.01 0.06
1 1296 10-Yr 48.90 210.50 215.57 215.57 0.000060 0.62 79.26 28.96 0.07
1 1296 25-Yr 60.80 210.50 216.00 216.01 0.000064 0.66 92.49 32.00 0.07
1 1296 50-Yr 67.80 210.50 216.38 216.39 0.000057 0.64 105.12 34.28 0.06
1 1296 100-Yr 73.70 210.50 216.67 216.67 0.000053 0.64 115.12 35.99 0.06
1 1285 1-Yr 18.10 213.00 214.04 214.05 0.000430 0.82 22.07 24.22 0.15
1 1285 2-Yr 25.80 213.00 214.51 214.52 0.000238 0.76 33.91 26.55 0.12
1 1285 5-Yr 38.30 213.00 215.14 215.15 0.000152 0.74 51.58 29.83 0.10
1 1285 10-Yr 48.90 213.00 215.56 215.57 0.000130 0.76 64.73 32.37 0.09
1 1285 25-Yr 60.80 213.00 216.00 216.01 0.000114 0.77 79.37 34.98 0.09
1 1285 50-Yr 67.80 213.00 216.38 216.39 0.000090 0.73 93.16 37.27 0.08
1 1285 100-Yr 73.70 213.00 216.66 216.67 0.000078 0.71 104.02 38.98 0.08
1 1283 1-Yr 18.10 213.00 214.04 214.05 0.000432 0.82 22.05 24.22 0.15
1 1283 2-Yr 25.80 213.00 214.51 214.52 0.000238 0.76 33.89 26.55 0.12
1 1283 5-Yr 38.30 213.00 215.14 215.15 0.000153 0.74 51.58 29.83 0.10
1 1283 10-Yr 48.90 213.00 215.56 215.57 0.000130 0.76 64.72 32.37 0.09
1 1283 25-Yr 60.80 213.00 216.00 216.01 0.000114 0.77 79.36 34.98 0.09
1 1283 50-Yr 67.80 213.00 216.38 216.39 0.000090 0.73 93.15 37.27 0.08
1 1283 100-Yr 73.70 213.00 216.66 216.67 0.000079 0.71 104.02 38.98 0.08
1 1266 1-Yr 18.10 211.00 214.05 214.05 0.000008 0.22 84.45 39.30 0.02
1 1266 2-Yr 25.80 211.00 214.52 214.52 0.000009 0.26 103.39 42.09 0.03
1 1266 5-Yr 38.30 211.00 215.14 215.14 0.000011 0.32 131.01 46.00 0.03
1 1266 10-Yr 48.90 211.00 215.57 215.57 0.000012 0.36 151.07 48.96 0.03
1 1266 25-Yr 60.80 211.00 216.00 216.00 0.000012 0.40 173.01 52.00 0.03
1 1266 50-Yr 67.80 211.00 216.38 216.38 0.000011 0.41 193.35 54.67 0.03
1 1266 100-Yr 73.70 211.00 216.67 216.67 0.000011 0.41 209.19 56.66 0.03
1 1250 1-Yr 19.30 209.00 214.05 214.05 0.000002 0.12 161.22 54.30 0.01
1 1250 2-Yr 27.40 209.00 214.52 214.52 0.000003 0.15 187.14 57.09 0.01
1 1250 5-Yr 40.90 209.00 215.14 215.14 0.000003 0.18 224.18 60.86 0.02
1 1250 10-Yr 52.40 209.00 215.57 215.57 0.000004 0.21 250.44 63.40 0.02
1 1250 25-Yr 65.10 209.00 216.00 216.00 0.000004 0.24 278.58 66.01 0.02
1 1250 50-Yr 72.70 209.00 216.38 216.38 0.000004 0.24 304.18 68.29 0.02
1 1250 100-Yr 79.00 209.00 216.67 216.67 0.000004 0.25 323.87 70.00 0.02
1 1220 1-Yr 19.30 209.00 214.05 214.05 0.000001 0.08 238.87 67.35 0.01
1 1220 2-Yr 27.40 209.00 214.52 214.52 0.000001 0.10 270.99 70.61 0.01
1 1220 5-Yr 40.90 209.00 215.14 215.14 0.000001 0.13 316.70 74.86 0.01
1 1220 10-Yr 52.40 209.00 215.57 215.57 0.000002 0.15 348.88 77.40 0.01
1 1220 25-Yr 65.10 209.00 216.00 216.00 0.000002 0.17 383.11 80.01 0.01
1 1220 50-Yr 72.70 209.00 216.38 216.38 0.000002 0.18 414.02 82.10 0.01
1 1220 100-Yr 79.00 209.00 216.67 216.67 0.000002 0.18 437.61 83.67 0.01




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)

1 1205 1-Yr 19.10 212.00 214.04 212.51 214.05 0.000138 0.74 39.38 44.59 0.09
1 1205 2-Yr 27.30 212.00 214.51 212.64 214.52 0.000104 0.74 61.70 51.12 0.08
1 1205 5-Yr 39.40 212.00 215.14 212.81 215.14 0.000074 0.73 96.60 59.52 0.07
1 1205 10-Yr 47.80 212.00 215.56 212.92 215.57 0.000060 0.72 122.79 64.17 0.07
1 1205 25-Yr 55.00 212.00 216.00 213.01 216.00 0.000046 0.68 151.80 68.97 0.06
1 1205 50-Yr 60.50 212.00 216.38 213.08 216.38 0.000036 0.64 178.55 71.02 0.05
1 1205 100-Yr 64.30 212.00 216.66 213.13 216.67 0.000030 0.61 199.01 72.54 0.05
1 1147 Culvert

1 1088 1-Yr 19.10 210.00 210.58 210.69 0.009723 2.61 7.31 14.68 0.65
1 1088 2-Yr 27.30 210.00 210.76 210.87 0.007761 2.72 10.04 15.97 0.60
1 1088 5-Yr 39.40 210.00 211.00 211.12 0.006091 2.81 14.03 17.70 0.56
1 1088 10-Yr 47.80 210.00 211.15 211.27 0.005359 2.85 16.77 18.79 0.53
1 1088 25-Yr 55.00 210.00 211.27 211.40 0.004861 2.87 19.15 19.69 0.51
1 1088 50-Yr 60.50 210.00 211.34 211.48 0.004774 2.94 20.61 20.22 0.51
1 1088 100-Yr 64.30 210.00 211.41 211.54 0.004497 2.93 21.98 20.71 0.50
1 1043 1-Yr 19.10 209.00 210.62 210.62 0.000108 0.48 39.70 34.69 0.08
1 1043 2-Yr 27.30 209.00 210.79 210.80 0.000142 0.59 46.00 35.76 0.09
1 1043 5-Yr 39.40 209.00 211.03 211.04 0.000176 0.72 54.60 37.18 0.10
1 1043 10-Yr 47.80 209.00 211.18 211.19 0.000192 0.79 60.26 38.08 0.11
1 1043 25-Yr 55.00 209.00 211.30 211.31 0.000203 0.85 64.99 38.82 0.12
1 1043 50-Yr 60.50 209.00 211.38 211.39 0.000216 0.89 67.89 39.26 0.12
1 1043 100-Yr 64.30 209.00 211.44 211.46 0.000218 0.91 70.50 39.66 0.12
1 1019 1-Yr 19.10 206.50 210.62 210.62 0.000006 0.16 116.10 54.70 0.02
1 1019 2-Yr 27.30 206.50 210.80 210.80 0.000009 0.22 126.02 55.78 0.03
1 1019 5-Yr 39.40 206.50 211.03 211.03 0.000014 0.28 139.42 57.20 0.03
1 1019 10-Yr 47.80 206.50 211.18 211.19 0.000017 0.32 148.13 58.11 0.04
1 1019 25-Yr 55.00 206.50 211.31 211.31 0.000019 0.35 155.37 58.85 0.04
1 1019 50-Yr 60.50 206.50 211.38 211.39 0.000022 0.38 159.79 59.30 0.04
1 1019 100-Yr 64.30 206.50 211.45 211.45 0.000023 0.39 163.73 59.70 0.04
1 952 1-Yr 14.90 206.50 210.62 207.15 210.62 0.000007 0.17 88.89 54.95 0.02
1 952 2-Yr 22.80 206.50 210.80 207.33 210.80 0.000012 0.24 99.08 58.71 0.03
1 952 5-Yr 35.40 206.50 211.03 207.56 211.03 0.000020 0.34 113.56 63.68 0.04
1 952 10-Yr 44.80 206.50 211.18 207.70 211.19 0.000026 0.40 123.39 66.85 0.04
1 952 25-Yr 53.10 206.50 211.31 207.81 211.31 0.000031 0.45 131.79 69.43 0.05
1 952 50-Yr 58.80 206.50 211.38 207.88 211.38 0.000034 0.48 137.02 71.00 0.05
1 952 100-Yr 63.80 206.50 211.45 207.95 211.45 0.000037 0.51 141.75 72.38 0.05
1 939 1-Yr 14.90 209.00 210.62 209.25 210.62 0.000025 0.26 60.84 54.93 0.04
1 939 2-Yr 22.80 209.00 210.79 209.32 210.80 0.000038 0.35 71.00 58.68 0.05
1 939 5-Yr 35.40 209.00 211.03 209.42 211.03 0.000055 0.46 85.42 63.64 0.06
1 939 10-Yr 44.80 209.00 211.18 209.49 211.18 0.000066 0.53 95.20 66.79 0.07




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 939 25-Yr 53.10 209.00 211.30 209.54 211.31 0.000074 0.59 103.56 69.37 0.07
1 939 50-Yr 58.80 209.00 211.38 209.58 211.38 0.000080 0.63 108.77 70.92 0.08
1 939 100-Yr 63.80 209.00 211.44 209.60 211.45 0.000085 0.66 113.47 72.30 0.08
1 932 1-Yr 14.90 210.00 210.39 210.39 210.56 0.026031 3.35 4.45 12.91 1.00
1 932 2-Yr 22.80 210.00 210.51 210.51 210.73 0.023188 3.72 6.12 13.85 0.99
1 932 5-Yr 35.40 210.00 210.67 210.67 210.95 0.021698 4.21 8.41 15.04 0.99
1 932 10-Yr 44.80 210.00 210.78 210.78 211.09 0.020836 4.48 10.01 15.82 0.99
1 932 25-Yr 53.10 210.00 210.85 210.85 211.20 0.021099 4,74 11.20 16.37 1.01
1 932 50-Yr 58.80 210.00 210.91 210.91 211.27 0.019952 4.80 12.25 16.85 0.99
1 932 100-Yr 63.80 210.00 210.95 210.95 211.33 0.020005 4.93 12.95 17.15 1.00
1 930 1-Yr 14.90 208.00 208.88 208.92 0.002382 1.72 8.67 10.76 0.34
1 930 2-Yr 22.80 208.00 209.03 209.11 0.003240 2.21 10.33 11.09 0.40
1 930 5-Yr 35.40 208.00 209.21 209.34 0.004391 2.88 12.34 11.62 0.48
1 930 10-Yr 44.80 208.00 209.30 209.48 0.005308 3.35 13.49 11.91 0.54
1 930 25-Yr 53.10 208.00 209.37 209.59 0.006244 3.77 14.28 12.11 0.59
1 930 50-Yr 58.80 208.00 209.40 209.66 0.006996 4.06 14.70 12.21 0.62
1 930 100-Yr 63.80 208.00 209.43 209.72 0.007710 4.32 15.02 12.29 0.66
1 928 1-Yr 14.90 206.00 208.90 208.91 0.000125 0.68 21.95 10.81 0.08
1 928 2-Yr 22.80 206.00 209.07 209.08 0.000231 0.96 23.78 11.21 0.11
1 928 5-Yr 35.40 206.00 209.27 209.30 0.000413 1.36 26.12 11.82 0.16
1 928 10-Yr 44.80 206.00 209.39 209.43 0.000561 1.64 27.55 12.18 0.18
1 928 25-Yr 53.10 206.00 209.48 209.53 0.000701 1.87 28.63 12.44 0.21
1 928 50-Yr 58.80 206.00 209.53 209.60 0.000803 2.03 29.28 12.60 0.22
1 928 100-Yr 63.80 206.00 209.57 209.65 0.000896 2.17 29.82 12.72 0.23
1 924 1-Yr 14.90 206.00 208.90 208.91 0.000105 0.62 23.86 11.81 0.08
1 924 2-Yr 22.80 206.00 209.07 209.08 0.000193 0.88 25.86 12.28 0.11
1 924 5-Yr 35.40 206.00 209.27 209.30 0.000344 1.25 28.45 13.10 0.14
1 924 10-Yr 44.80 206.00 209.40 209.43 0.000466 1.50 30.06 13.58 0.17
1 924 25-Yr 53.10 206.00 209.48 209.53 0.000581 1.72 31.28 13.94 0.19
1 924 50-Yr 58.80 206.00 209.54 209.59 0.000665 1.87 32.02 14.15 0.20
1 924 100-Yr 63.80 206.00 209.58 209.64 0.000741 1.99 32.63 14.32 0.21
1 919 1-Yr 14.90 206.00 208.91 208.91 0.000072 0.50 29.70 15.84 0.06
1 919 2-Yr 22.80 206.00 209.07 209.08 0.000133 0.70 32.56 18.90 0.09
1 919 5-Yr 35.40 206.00 209.28 209.30 0.000228 0.98 37.26 28.65 0.12
1 919 10-Yr 44.80 206.00 209.40 209.42 0.000299 1.17 41.33 37.39 0.14
1 919 25-Yr 53.10 206.00 209.50 209.52 0.000363 1.32 45.07 43.68 0.15
1 919 50-Yr 58.80 206.00 209.55 209.58 0.000408 1.42 47.56 46.59 0.16
1 919 100-Yr 63.80 206.00 209.60 209.63 0.000446 151 49.73 48.61 0.17
1 916 1-Yr 14.90 208.00 208.71 208.71 208.89 0.026290 3.45 4.32 12.41 1.02
1 916 2-Yr 22.80 208.00 208.84 208.84 209.06 0.022412 3.76 6.26 16.16 0.98




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 916 5-Yr 35.40 208.00 209.00 209.00 209.27 0.020027 4.20 9.19 21.34 0.97
1 916 10-Yr 44.80 208.00 209.11 209.11 209.40 0.017155 4.37 11.99 28.82 0.92
1 916 25-Yr 53.10 208.00 209.20 209.20 209.49 0.015641 451 14.71 34.79 0.90
1 916 50-Yr 58.80 208.00 209.25 209.25 209.55 0.014579 4.56 16.83 38.81 0.87
1 916 100-Yr 63.80 208.00 209.29 209.29 209.60 0.014448 4.67 18.33 41.21 0.88
1 911 1-Yr 14.90 205.00 207.88 207.89 0.000117 0.65 22.94 11.50 0.08
1 911 2-Yr 22.80 205.00 208.05 208.06 0.000217 0.92 24.85 11.59 0.11
1 911 5-Yr 35.40 205.00 208.27 208.30 0.000393 1.29 27.42 11.71 0.15
1 911 10-Yr 44.80 205.00 208.41 208.45 0.000533 1.54 29.05 11.79 0.17
1 911 25-Yr 53.10 205.00 208.52 208.57 0.000657 1.75 30.39 13.00 0.19
1 911 50-Yr 58.80 205.00 208.59 208.64 0.000740 1.88 31.36 14.42 0.20
1 911 100-Yr 63.80 205.00 208.65 208.71 0.000813 2.00 32.24 15.60 0.21
1 907 1-Yr 14.90 205.00 207.88 207.89 0.000082 0.57 25.93 11.48 0.07
1 907 2-Yr 22.80 205.00 208.05 208.06 0.000156 0.82 27.84 11.57 0.09
1 907 5-Yr 35.40 205.00 208.27 208.29 0.000293 1.16 30.41 12.03 0.13
1 907 10-Yr 44.80 205.00 208.41 208.44 0.000399 1.40 32.32 15.15 0.15
1 907 25-Yr 53.10 205.00 208.52 208.56 0.000495 1.59 34.11 17.31 0.17
1 907 50-Yr 58.80 205.00 208.59 208.64 0.000560 1.71 35.39 19.49 0.18
1 907 100-Yr 63.80 205.00 208.65 208.70 0.000614 1.82 36.66 23.38 0.19
1 902 1-Yr 14.90 205.00 207.88 207.89 0.000061 0.51 29.00 11.63 0.06
1 902 2-Yr 22.80 205.00 208.05 208.06 0.000118 0.74 30.95 11.75 0.08
1 902 5-Yr 35.40 205.00 208.27 208.29 0.000223 1.05 34.26 17.58 0.11
1 902 10-Yr 44.80 205.00 208.41 208.44 0.000306 1.26 36.90 21.07 0.13
1 902 25-Yr 53.10 205.00 208.52 208.55 0.000376 1.44 39.66 28.35 0.14
1 902 50-Yr 58.80 205.00 208.59 208.63 0.000423 1.55 41.85 32.99 0.15
1 902 100-Yr 63.80 205.00 208.65 208.70 0.000463 1.64 43.93 36.55 0.16
1 897 1-Yr 14.90 207.00 207.69 207.69 207.87 0.026170 3.38 4.41 12.74 1.01
1 897 2-Yr 22.80 207.00 207.81 207.81 208.04 0.024675 3.81 5.99 13.95 1.02
1 897 5-Yr 35.40 207.00 207.97 207.97 208.26 0.021301 4.35 8.28 16.18 1.00
1 897 10-Yr 44.80 207.00 208.08 208.08 208.40 0.018959 4.60 10.18 18.20 0.97
1 897 25-Yr 53.10 207.00 208.16 208.16 208.52 0.017881 4.82 11.81 19.76 0.96
1 897 50-Yr 58.80 207.00 208.21 208.21 208.59 0.017749 5.00 12.80 20.65 0.96
1 897 100-Yr 63.80 207.00 208.26 208.26 208.65 0.017066 5.10 13.86 22.57 0.95
1 893 1-Yr 14.90 204.00 206.78 206.78 0.000121 0.65 22.89 11.33 0.08
1 893 2-Yr 22.80 204.00 207.01 207.02 0.000210 0.89 25.61 12.01 0.11
1 893 5-Yr 35.40 204.00 207.29 207.31 0.000354 1.22 29.01 12.30 0.14
1 893 10-Yr 44.80 204.00 207.44 207.47 0.000477 1.45 30.82 12.45 0.16
1 893 25-Yr 53.10 204.00 207.54 207.58 0.000593 1.65 32.16 12.56 0.18
1 893 50-Yr 58.80 204.00 207.61 207.66 0.000677 1.78 32.98 12.62 0.19
1 893 100-Yr 63.80 204.00 207.66 207.72 0.000753 1.90 33.64 12.68 0.21




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 881 1-Yr 14.90 204.00 206.78 206.78 0.000100 0.60 24.93 13.33 0.08
1 881 2-Yr 22.80 204.00 207.01 207.02 0.000169 0.81 28.12 14.02 0.10
1 881 5-Yr 35.40 204.00 207.29 207.31 0.000281 1.10 32.17 15.72 0.13
1 881 10-Yr 44.80 204.00 207.43 207.46 0.000364 1.30 34.77 20.39 0.15
1 881 25-Yr 53.10 204.00 207.54 207.58 0.000438 1.47 37.17 24.26 0.17
1 881 50-Yr 58.80 204.00 207.61 207.65 0.000489 1.59 38.84 26.71 0.18
1 881 100-Yr 63.80 204.00 207.66 207.70 0.000535 1.68 40.29 28.51 0.19
1 873 1-Yr 14.90 205.80 206.50 206.50 206.75 0.023844 4,01 3.72 7.56 1.01
1 873 2-Yr 22.80 205.80 206.68 206.68 206.98 0.022429 4.40 5.18 8.72 1.01
1 873 5-Yr 35.40 205.80 206.95 206.95 207.27 0.016972 4.59 8.28 19.51 0.92
1 873 10-Yr 44.80 205.80 207.09 207.09 207.42 0.014147 4.70 11.57 25.07 0.86
1 873 25-Yr 53.10 205.80 207.19 207.19 207.53 0.013184 4.86 14.30 28.93 0.84
1 873 50-Yr 58.80 205.80 207.25 207.25 207.60 0.012966 5.00 16.00 30.99 0.85
1 873 100-Yr 63.80 205.80 207.31 207.31 207.66 0.012441 5.06 17.75 33.03 0.83
1 842 1-Yr 14.90 204.30 205.12 205.12 205.44 0.023503 4.56 3.27 4.96 0.99
1 842 2-Yr 22.80 204.30 205.35 205.35 205.75 0.022949 5.12 4.45 5.50 1.00
1 842 5-Yr 35.40 204.30 205.65 205.65 206.15 0.021953 5.70 6.21 12.12 1.00
1 842 10-Yr 44.80 204.30 205.84 205.84 206.40 0.021332 6.01 7.45 28.36 1.00
1 842 25-Yr 53.10 204.30 206.08 206.08 206.36 0.010770 471 18.26 34.94 0.73
1 842 50-Yr 58.80 204.30 206.12 206.12 206.42 0.011223 491 19.79 37.33 0.75
1 842 100-Yr 63.80 204.30 206.16 206.16 206.47 0.011534 5.06 21.19 39.24 0.76
1 821 1-Yr 14.90 201.80 205.20 202.52 205.20 0.000071 0.61 24.62 9.57 0.07
1 821 2-Yr 22.80 201.80 205.56 202.74 205.57 0.000108 0.83 28.15 25.59 0.08
1 821 5-Yr 35.40 201.80 205.72 203.03 205.74 0.000220 1.22 29.68 34.56 0.12
1 821 10-Yr 44.80 201.80 205.80 203.24 205.84 0.000324 1.50 30.50 39.34 0.15
1 821 25-Yr 53.10 201.80 205.86 203.39 205.91 0.000399 1.69 40.32 41.62 0.16
1 821 50-Yr 58.80 201.80 205.90 203.49 205.95 0.000466 1.84 41.88 42.25 0.18
1 821 100-Yr 63.80 201.80 205.93 203.57 205.99 0.000527 1.97 43.18 42.77 0.19
1 799 1-Yr 14.90 201.80 205.20 205.20 0.000050 0.53 30.18 17.33 0.06
1 799 2-Yr 22.80 201.80 205.56 205.57 0.000075 0.70 38.01 25.39 0.07
1 799 5-Yr 35.40 201.80 205.72 205.74 0.000149 1.03 42.26 28.84 0.10
1 799 10-Yr 44.80 201.80 205.80 205.83 0.000216 1.26 44.73 30.66 0.12
1 799 25-Yr 53.10 201.80 205.86 205.89 0.000283 1.46 46.53 31.93 0.14
1 799 50-Yr 58.80 201.80 205.90 205.93 0.000332 1.59 47.71 32.74 0.15
1 799 100-Yr 63.80 201.80 205.93 205.97 0.000377 1.70 48.71 33.40 0.16
1 789 1-Yr 14.90 203.90 204.77 204.77 205.16 0.027578 5.03 2.96 3.82 1.01
1 789 2-Yr 22.80 203.90 205.19 205.19 205.54 0.016879 4.76 5.68 16.20 0.80
1 789 5-Yr 35.40 203.90 205.54 205.54 205.72 0.008535 4.03 18.60 53.03 0.59
1 789 10-Yr 44.80 203.90 205.60 205.60 205.80 0.010113 4.50 21.77 54.74 0.65
1 789 25-Yr 53.10 203.90 205.67 205.67 205.87 0.010072 4.63 25.70 56.85 0.65
1 789 50-Yr 58.80 203.90 205.70 205.70 205.91 0.010514 4.80 27.67 57.81 0.67




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 789 100-Yr 63.80 203.90 205.73 205.73 205.95 0.011013 4.96 29.15 58.49 0.68
1 743 1-Yr 14.90 201.90 202.61 202.61 202.86 0.023240 3.98 3.74 7.52 1.00
1 743 2-Yr 22.80 201.90 202.79 202.79 203.09 0.021967 4.38 5.20 8.67 1.00
1 743 5-Yr 35.40 201.90 203.02 203.02 203.38 0.020481 4.83 7.33 10.55 0.99
1 743 10-Yr 44.80 201.90 203.17 203.17 203.56 0.017590 5.06 9.23 15.13 0.95
1 743 25-Yr 53.10 201.90 203.29 203.29 203.70 0.015635 5.20 11.30 18.90 0.92
1 743 50-Yr 58.80 201.90 203.37 203.37 203.78 0.014463 5.26 12.91 25.48 0.89
1 743 100-Yr 63.80 201.90 203.43 203.43 203.85 0.013990 5.36 14.20 29.11 0.88
1 727 1-Yr 14.90 201.50 202.64 202.68 0.002024 1.62 9.18 11.36 0.32
1 727 2-Yr 22.80 201.50 202.80 202.86 0.002757 2.06 11.09 12.09 0.38
1 727 5-Yr 35.40 201.50 203.02 203.12 0.003496 2.55 13.87 13.56 0.44
1 727 10-Yr 44.80 201.50 203.16 203.29 0.003647 2.84 16.15 17.91 0.45
1 727 25-Yr 53.10 201.50 203.28 203.42 0.003718 3.05 18.46 21.43 0.47
1 727 50-Yr 58.80 201.50 203.36 203.51 0.003732 3.17 20.20 23.74 0.47
1 727 100-Yr 63.80 201.50 203.42 203.59 0.003734 3.27 21.80 25.68 0.47
1 718 1-Yr 14.90 199.30 202.66 202.66 0.000054 0.49 30.52 13.17 0.06
1 718 2-Yr 22.80 199.30 202.84 202.84 0.000103 0.69 32.88 13.60 0.08
1 718 5-Yr 35.40 199.30 203.07 203.09 0.000189 0.98 36.27 16.30 0.11
1 718 10-Yr 44.80 199.30 203.23 203.25 0.000248 1.17 39.20 21.14 0.12
1 718 25-Yr 53.10 199.30 203.36 203.38 0.000298 1.32 42.09 25.03 0.14
1 718 50-Yr 58.80 199.30 203.44 203.47 0.000331 141 44.23 27.55 0.15
1 718 100-Yr 63.80 199.30 203.50 203.54 0.000359 1.50 46.16 29.65 0.15
1 704 1-Yr 14.90 199.30 202.66 202.66 0.000054 0.49 30.51 13.17 0.06
1 704 2-Yr 22.80 199.30 202.83 202.84 0.000103 0.69 32.86 13.60 0.08
1 704 5-Yr 35.40 199.30 203.07 203.09 0.000189 0.98 36.24 16.50 0.11
1 704 10-Yr 44.80 199.30 203.23 203.25 0.000249 1.17 39.22 21.94 0.12
1 704 25-Yr 53.10 199.30 203.35 203.38 0.000299 1.32 42.23 26.30 0.14
1 704 50-Yr 58.80 199.30 203.43 203.46 0.000332 1.42 44.47 29.13 0.15
1 704 100-Yr 63.80 199.30 203.50 203.53 0.000360 1.50 46.51 31.49 0.15
1 693 1-Yr 14.90 201.80 202.57 202.40 202.65 0.007145 2.26 6.60 12.89 0.56
1 693 2-Yr 22.80 201.80 202.71 202.52 202.83 0.007713 2.71 8.41 13.09 0.60
1 693 5-Yr 35.40 201.80 202.90 202.68 203.06 0.008195 3.25 10.90 13.36 0.63
1 693 10-Yr 44.80 201.80 203.02 202.78 203.22 0.008388 3.57 12.57 15.02 0.65
1 693 25-Yr 53.10 201.80 203.12 202.87 203.35 0.008324 3.81 14.39 21.43 0.66
1 693 50-Yr 58.80 201.80 203.20 202.92 203.43 0.008073 3.92 16.08 25.97 0.66
1 693 100-Yr 63.80 201.80 203.26 202.97 203.50 0.007746 3.99 17.86 30.04 0.65
1 688 1-Yr 14.90 201.80 202.40 202.40 202.58 0.026657 3.40 4.39 12.64 1.02
1 688 2-Yr 22.80 201.80 202.52 202.52 202.75 0.024411 3.89 5.87 12.81 1.01
1 688 5-Yr 35.40 201.80 202.68 202.68 202.99 0.022353 4.46 7.93 13.04 1.01
1 688 10-Yr 44.80 201.80 202.78 202.78 203.14 0.021580 4.81 9.31 13.19 1.01




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 688 25-Yr 53.10 201.80 202.87 202.87 203.27 0.020726 5.06 10.50 13.32 1.00
1 688 50-Yr 58.80 201.80 202.92 202.92 203.35 0.020685 5.25 11.21 13.39 1.01
1 688 100-Yr 63.80 201.80 202.97 202.97 203.42 0.020599 5.40 11.82 13.46 1.01
1 682 1-Yr 14.90 198.40 201.59 201.60 0.000064 0.52 28.72 12.99 0.06
1 682 2-Yr 22.80 198.40 201.77 201.78 0.000122 0.74 31.01 13.42 0.09
1 682 5-Yr 35.40 198.40 202.00 202.02 0.000225 1.03 34.27 30.03 0.12
1 682 10-Yr 44.80 198.40 202.16 202.18 0.000289 1.22 39.08 32.12 0.13
1 682 25-Yr 53.10 198.40 202.34 202.37 0.000314 1.33 45.23 34.61 0.14
1 682 50-Yr 58.80 198.40 202.50 202.53 0.000309 1.37 50.97 36.78 0.14
1 682 100-Yr 63.80 198.40 202.65 202.68 0.000296 1.39 56.72 38.83 0.14
1 674 1-Yr 14.90 198.40 201.59 201.60 0.000057 0.51 30.38 17.24 0.06
1 674 2-Yr 22.80 198.40 201.77 201.78 0.000107 0.72 33.51 18.85 0.08
1 674 5-Yr 35.40 198.40 202.00 202.02 0.000192 1.01 38.21 40.02 0.11
1 674 10-Yr 44.80 198.40 202.16 202.18 0.000247 1.19 44.54 41.87 0.13
1 674 25-Yr 53.10 198.40 202.34 202.37 0.000266 1.29 52.48 44.09 0.13
1 674 50-Yr 58.80 198.40 202.50 202.53 0.000259 1.32 59.75 46.03 0.13
1 674 100-Yr 63.80 198.40 202.65 202.68 0.000247 1.33 66.91 47.86 0.13
1 671 1-Yr 14.90 200.80 201.40 201.40 201.58 0.026683 3.40 4.39 12.64 1.02
1 671 2-Yr 22.80 200.80 201.52 201.52 201.75 0.024466 3.89 5.86 12.81 1.01
1 671 5-Yr 35.40 200.80 201.68 201.68 201.99 0.022426 4.47 7.93 13.04 1.01
1 671 10-Yr 44.80 200.80 201.78 201.78 202.14 0.021606 4.82 9.30 13.19 1.01
1 671 25-Yr 53.10 200.80 202.11 202.34 0.008654 3.85 14.20 21.71 0.67
1 671 50-Yr 58.80 200.80 202.34 202.51 0.005061 3.37 21.04 38.33 0.53
1 671 100-Yr 63.80 200.80 202.55 202.67 0.003156 2.95 30.38 50.63 0.43
1 668 1-Yr 14.90 197.50 201.02 201.02 0.000032 0.39 38.46 17.00 0.04
1 668 2-Yr 23.20 197.50 201.19 201.19 0.000061 0.56 41.64 21.25 0.06
1 668 5-Yr 43.20 197.50 201.49 201.51 0.000141 0.93 49.39 29.10 0.10
1 668 10-Yr 85.30 197.50 201.91 201.94 0.000332 1.56 63.53 39.60 0.15
1 668 25-Yr 135.80 197.50 202.22 202.29 0.000582 2.20 76.99 45.09 0.21
1 668 50-Yr 169.90 197.50 202.39 202.48 0.000755 2.58 84.70 47.43 0.24
1 668 100-Yr 205.20 197.50 202.54 202.66 0.000931 2.95 92.13 49.57 0.26
1 658 1-Yr 14.90 197.50 201.02 201.02 0.000047 0.46 32.25 14.22 0.05
1 658 2-Yr 23.20 197.50 201.18 201.19 0.000090 0.67 35.14 20.74 0.07
1 658 5-Yr 43.20 197.50 201.49 201.51 0.000210 1.10 43.23 32.71 0.12
1 658 10-Yr 85.30 197.50 201.89 201.94 0.000486 1.84 59.54 48.56 0.18
1 658 25-Yr 135.80 197.50 202.19 202.28 0.000825 2.54 75.68 55.17 0.24
1 658 50-Yr 169.90 197.50 202.35 202.47 0.001047 2.94 84.76 56.99 0.27
1 658 100-Yr 205.20 197.50 202.50 202.65 0.001265 3.32 93.43 58.68 0.30
1 654 1-Yr 14.90 200.50 200.84 200.84 201.01 0.026401 3.22 4.63 14.39 1.00
1 654 2-Yr 23.20 200.50 200.96 200.96 201.17 0.024537 3.70 6.28 15.18 1.01

an




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 654 5-Yr 43.20 200.50 201.19 201.19 201.48 0.019117 431 10.77 22.89 0.95
1 654 10-Yr 85.30 200.50 201.55 201.55 201.90 0.014147 4.99 22.49 40.35 0.88
1 654 25-Yr 135.80 200.50 201.84 201.84 202.24 0.012619 5.58 35.66 48.82 0.87
1 654 50-Yr 169.90 200.50 201.99 201.99 202.43 0.012554 5.98 42.90 50.94 0.88
1 654 100-Yr 205.20 200.50 202.11 202.11 202.60 0.012813 6.39 49.43 52.62 0.90
1 651 1-Yr 14.90 196.50 199.79 199.80 0.000058 0.50 29.65 13.00 0.06
1 651 2-Yr 23.20 196.50 199.98 199.98 0.000114 0.72 32.06 13.44 0.08
1 651 5-Yr 43.20 196.50 200.33 200.35 0.000250 1.17 37.34 16.33 0.12
1 651 10-Yr 85.30 196.50 200.89 200.94 0.000515 1.90 47.73 21.05 0.18
1 651 25-Yr 135.80 196.50 201.31 201.41 0.000851 2.65 58.10 29.98 0.24
1 651 50-Yr 169.90 196.50 201.52 201.67 0.001073 3.09 65.25 35.64 0.27
1 651 100-Yr 205.20 196.50 201.72 201.90 0.001293 3.50 72.71 40.72 0.30
1 640 1-Yr 14.90 196.50 199.79 199.80 0.000059 0.50 29.52 13.02 0.06
1 640 2-Yr 23.20 196.50 199.98 199.98 0.000116 0.73 31.92 13.44 0.08
1 640 5-Yr 43.20 196.50 200.33 200.35 0.000250 1.17 39.37 24.12 0.12
1 640 10-Yr 85.30 196.50 200.89 200.94 0.000487 1.84 55.19 32.75 0.18
1 640 25-Yr 135.80 196.50 201.31 201.40 0.000763 2.50 70.60 40.53 0.23
1 640 50-Yr 169.90 196.50 201.53 201.65 0.000938 2.88 80.12 44.88 0.26
1 640 100-Yr 205.20 196.50 201.73 201.88 0.001106 3.24 89.52 48.79 0.28
1 637 1-Yr 14.90 199.00 199.60 199.60 199.78 0.026672 3.40 4.39 12.64 1.02
1 637 2-Yr 23.20 199.00 199.72 199.72 199.96 0.024385 3.91 5.93 12.82 1.01
1 637 5-Yr 43.20 199.00 199.96 199.96 200.32 0.021663 4,76 9.08 13.16 1.01
1 637 10-Yr 85.30 199.00 200.43 200.43 200.89 0.014975 5.47 17.04 26.19 0.90
1 637 25-Yr 135.80 199.00 200.81 200.81 201.35 0.012843 6.12 27.97 32.77 0.88
1 637 50-Yr 169.90 199.00 201.01 201.01 201.59 0.012111 6.47 35.14 36.96 0.87
1 637 100-Yr 205.20 199.00 201.19 201.19 201.82 0.011863 6.83 42.02 40.57 0.87
1 634 1-Yr 14.90 195.50 198.79 198.80 0.000057 0.50 30.08 13.26 0.06
1 634 2-Yr 23.20 195.50 198.98 198.98 0.000111 0.71 32.54 13.72 0.08
1 634 5-Yr 43.20 195.50 199.33 199.35 0.000250 1.15 37.92 16.52 0.12
1 634 10-Yr 85.30 195.50 199.91 199.96 0.000527 1.84 48.73 21.23 0.18
1 634 25-Yr 135.80 195.50 200.36 200.46 0.000854 2.52 59.33 25.69 0.24
1 634 50-Yr 169.90 195.50 200.60 200.73 0.001068 2,91 65.85 29.48 0.27
1 634 100-Yr 205.20 195.50 200.82 200.98 0.001255 3.28 72.72 33.16 0.29
1 623 1-Yr 14.90 195.50 198.79 198.80 0.000051 0.47 31.56 14.05 0.06
1 623 2-Yr 23.20 195.50 198.98 198.98 0.000100 0.68 34.16 14.45 0.08
1 623 5-Yr 43.20 195.50 199.33 199.35 0.000242 1.09 39.57 16.00 0.12
1 623 10-Yr 85.30 195.50 199.90 199.95 0.000543 1.72 49.46 18.57 0.19
1 623 25-Yr 135.80 195.50 200.36 200.44 0.000818 2.32 62.06 37.27 0.23
1 623 50-Yr 169.90 195.50 200.60 200.71 0.000964 2.65 71.71 41.61 0.26
1 623 100-Yr 205.20 195.50 200.83 200.96 0.001093 2.95 81.45 45.13 0.28

a1




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 620 1-Yr 14.90 198.00 198.60 198.60 198.78 0.026699 3.40 4.38 12.64 1.02
1 620 2-Yr 23.20 198.00 198.72 198.72 198.96 0.024369 3.91 5.93 12.82 1.01
1 620 5-Yr 43.20 198.00 198.97 198.97 199.32 0.021300 4,73 9.13 13.17 1.00
1 620 10-Yr 85.30 198.00 199.39 199.39 199.90 0.017325 5.73 15.43 19.92 0.96
1 620 25-Yr 135.80 198.00 199.82 199.82 200.39 0.013263 6.24 26.12 28.11 0.89
1 620 50-Yr 169.90 198.00 200.03 200.03 200.65 0.012460 6.60 32.40 30.14 0.88
1 620 100-Yr 205.20 198.00 200.21 200.21 200.89 0.012477 7.04 37.74 31.12 0.90
1 616 1-Yr 14.90 194.50 197.81 197.81 0.000053 0.47 31.44 14.43 0.06
1 616 2-Yr 23.20 194.50 198.00 198.00 0.000103 0.68 34.18 14.99 0.08
1 616 5-Yr 43.20 194.50 198.36 198.38 0.000214 1.08 41.89 22.72 0.12
1 616 10-Yr 85.30 194.50 198.93 198.97 0.000413 1.71 56.12 27.08 0.17
1 616 25-Yr 135.80 194.50 199.36 199.44 0.000656 2.35 68.52 30.36 0.22
1 616 50-Yr 169.90 194.50 199.58 199.69 0.000823 2.73 75.40 32.04 0.24
1 616 100-Yr 205.20 194.50 199.78 199.92 0.000993 3.10 81.85 33.54 0.27
1 605 1-Yr 14.90 194.50 197.81 197.81 0.000053 0.47 31.43 14.43 0.06
1 605 2-Yr 23.20 194.50 197.99 198.00 0.000103 0.68 34.16 14.98 0.08
1 605 5-Yr 43.20 194.50 198.36 198.37 0.000208 1.07 46.00 35.09 0.12
1 605 10-Yr 85.30 194.50 198.93 198.97 0.000371 1.62 68.02 41.69 0.16
1 605 25-Yr 135.80 194.50 199.37 199.43 0.000553 2.16 87.35 46.71 0.20
1 605 50-Yr 169.90 194.50 199.59 199.67 0.000671 2.47 98.16 49.30 0.22
1 605 100-Yr 205.20 194.50 199.80 199.90 0.000786 2.77 108.45 51.65 0.24
1 602 1-Yr 14.90 197.00 197.61 197.61 197.79 0.026176 3.42 4.35 12.24 1.01
1 602 2-Yr 23.20 197.00 197.74 197.74 197.98 0.023845 3.93 5.91 12.51 1.01
1 602 5-Yr 43.20 197.00 197.98 197.98 198.34 0.021539 4,78 9.04 13.03 1.01
1 602 10-Yr 85.30 197.00 198.43 198.43 198.92 0.016411 5.65 15.96 22.29 0.95
1 602 25-Yr 135.80 197.00 198.86 198.86 199.38 0.011914 6.01 29.07 35.68 0.85
1 602 50-Yr 169.90 197.00 199.05 199.05 199.62 0.011600 6.41 36.18 38.87 0.86
1 602 100-Yr 205.20 197.00 199.22 199.22 199.84 0.011445 6.78 43.12 41.74 0.86
1 599 1-Yr 14.90 193.50 196.86 196.86 0.000044 0.45 32.76 13.67 0.05
1 599 2-Yr 23.20 193.50 197.06 197.07 0.000085 0.65 35.58 14.41 0.07
1 599 5-Yr 43.20 193.50 197.41 197.43 0.000190 1.06 41.11 16.88 0.11
1 599 10-Yr 85.30 193.50 197.94 197.99 0.000417 1.76 50.98 20.57 0.17
1 599 25-Yr 135.80 193.50 198.39 198.48 0.000679 244 63.25 30.84 0.22
1 599 50-Yr 169.90 193.50 198.63 198.75 0.000844 2.83 71.05 33.85 0.25
1 599 100-Yr 205.20 193.50 198.84 198.99 0.001011 3.21 78.49 36.50 0.27
1 589 1-Yr 14.90 193.50 196.86 196.86 0.000025 0.35 42.54 18.18 0.04
1 589 2-Yr 23.20 193.50 197.06 197.06 0.000047 0.50 46.31 19.49 0.06
1 589 5-Yr 43.20 193.50 197.42 197.43 0.000104 0.81 54.19 24.79 0.09
1 589 10-Yr 85.30 193.50 197.95 197.98 0.000222 1.34 69.57 32.75 0.13
1 589 25-Yr 135.80 193.50 198.41 198.46 0.000352 1.83 86.20 39.55 0.16
1 589 50-Yr 169.90 193.50 198.66 198.73 0.000434 2.12 96.51 43.22 0.18

a~




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 589 100-Yr 205.20 193.50 198.88 198.96 0.000517 2.39 106.40 46.47 0.20
1 585 1-Yr 14.90 196.00 196.63 196.63 196.84 0.024376 3.64 4.09 9.95 1.00
1 585 2-Yr 23.20 196.00 196.79 196.79 197.04 0.023386 4.03 5.76 11.65 1.01
1 585 5-Yr 43.20 196.00 197.05 197.05 197.39 0.021243 4.66 9.30 14.99 1.01
1 585 10-Yr 85.30 196.00 197.46 197.46 197.93 0.015970 5.56 16.88 22.31 0.95
1 585 25-Yr 135.80 196.00 197.84 197.84 198.41 0.013420 6.24 26.62 29.12 0.91
1 585 50-Yr 169.90 196.00 198.06 198.06 198.67 0.012374 6.58 33.36 33.06 0.90
1 585 100-Yr 205.20 196.00 198.25 198.25 198.90 0.011742 6.89 40.09 36.63 0.89
1 566.5 1-Yr 14.90 194.60 195.80 195.89 0.003016 2.47 8.25 12.15 0.41
1 566.5 2-Yr 23.20 194.60 195.98 196.11 0.004174 3.19 10.49 13.78 0.49
1 566.5 5-Yr 43.20 194.60 196.25 196.51 0.006695 4.59 14.64 16.50 0.64
1 566.5 10-Yr 85.30 194.60 196.63 196.55 197.13 0.010595 6.66 21.62 20.30 0.84
1 566.5 25-Yr 135.80 194.60 197.03 197.03 197.71 0.011985 8.02 30.57 24.28 0.92
1 566.5 50-Yr 169.90 194.60 197.28 197.28 198.02 0.011905 8.56 37.01 26.56 0.93
1 566.5 100-Yr 205.20 194.60 197.56 197.51 198.30 0.011012 8.81 44.77 29.07 0.91
1 560 1-Yr 14.90 192.50 195.86 195.86 0.000052 0.47 31.46 14.10 0.06
1 560 2-Yr 23.20 192.50 196.06 196.07 0.000097 0.67 34.65 19.15 0.08
1 560 5-Yr 43.20 192.50 196.41 196.43 0.000209 1.08 41.76 21.22 0.12
1 560 10-Yr 85.30 192.50 196.94 196.98 0.000436 1.76 53.67 24.28 0.17
1 560 25-Yr 135.80 192.50 197.42 197.51 0.000662 2.38 66.20 27.13 0.22
1 560 50-Yr 169.90 192.50 197.71 197.82 0.000790 2.73 74.11 28.79 0.24
1 560 100-Yr 205.20 192.50 197.97 198.11 0.000905 3.05 81.97 30.34 0.26
1 536 1-Yr 14.90 192.50 195.86 195.86 0.000050 0.46 32.13 14.57 0.06
1 536 2-Yr 23.20 192.50 196.06 196.07 0.000094 0.66 35.22 16.75 0.08
1 536 5-Yr 43.20 192.50 196.41 196.43 0.000203 1.07 41.34 18.24 0.11
1 536 10-Yr 85.30 192.50 196.93 196.97 0.000432 1.75 51.34 20.43 0.17
1 536 25-Yr 135.80 192.50 197.40 197.49 0.000674 2.40 61.60 22.47 0.22
1 536 50-Yr 169.90 192.50 197.68 197.80 0.000816 2.77 67.96 23.64 0.25
1 536 100-Yr 205.20 192.50 197.94 198.08 0.000951 3.12 74.20 24.73 0.27
1 528 1-Yr 14.90 195.00 195.63 195.63 195.84 0.024847 3.66 4.07 9.92 1.01
1 528 2-Yr 23.20 195.00 195.79 195.79 196.04 0.023000 4.00 5.80 11.68 1.00
1 528 5-Yr 43.20 195.00 196.07 196.07 196.39 0.020105 4.58 9.62 17.33 0.98
1 528 10-Yr 85.30 195.00 196.44 196.44 196.92 0.016832 5.63 16.48 19.20 0.97
1 528 25-Yr 135.80 195.00 196.80 196.80 197.42 0.015186 6.51 23.67 20.99 0.97
1 528 50-Yr 169.90 195.00 197.01 197.01 197.72 0.014639 7.00 28.11 22.02 0.97
1 528 100-Yr 205.20 195.00 197.21 197.21 198.00 0.014050 7.42 32.65 23.03 0.97
1 490 1-Yr 14.90 193.60 194.27 194.27 194.50 0.024346 3.83 3.89 8.65 1.01
1 490 2-Yr 23.20 193.60 194.44 194.44 194.72 0.022898 4.22 5.50 10.11 1.01
1 490 5-Yr 43.20 193.60 194.75 194.75 195.10 0.020898 4.80 9.00 12.71 1.01
1 490 10-Yr 85.30 193.60 195.19 195.19 195.66 0.019296 5.46 15.63 17.39 1.01

a~




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 490 25-Yr 135.80 193.60 195.56 195.56 196.12 0.017587 5.99 22.95 21.78 1.00
1 490 50-Yr 169.90 193.60 195.74 195.74 196.38 0.016947 6.47 26.79 22.48 1.00
1 490 100-Yr 205.20 193.60 195.92 195.92 196.64 0.015976 6.85 30.86 23.21 0.99
1 474 1-Yr 14.90 193.20 193.99 194.12 0.011588 2.91 5.13 9.94 0.71
1 474 2-Yr 23.20 193.20 194.12 194.32 0.014651 3.57 6.49 10.99 0.82
1 474 5-Yr 43.20 193.20 194.33 194.33 194.69 0.020996 4.82 8.96 12.66 1.01
1 474 10-Yr 85.30 193.20 194.77 194.77 195.25 0.019152 5.58 15.30 16.17 1.01
1 474 25-Yr 135.80 193.20 195.14 195.14 195.75 0.017619 6.27 21.74 19.49 1.01
1 474 50-Yr 169.90 193.20 195.35 195.35 196.03 0.016027 6.66 26.08 21.80 0.99
1 474 100-Yr 205.20 193.20 195.54 195.54 196.30 0.014929 7.02 30.61 23.98 0.97
1 465 1-Yr 14.90 191.00 194.08 194.08 0.000073 0.54 27.51 13.49 0.07
1 465 2-Yr 23.20 191.00 194.25 194.26 0.000135 0.78 29.96 14.63 0.09
1 465 5-Yr 43.20 191.00 194.54 194.57 0.000313 1.28 34.50 16.52 0.14
1 465 10-Yr 85.30 191.00 194.98 195.05 0.000705 2.14 42.45 19.40 0.22
1 465 25-Yr 135.80 191.00 195.39 195.52 0.001147 2.97 51.08 23.56 0.28
1 465 50-Yr 169.90 191.00 195.62 195.79 0.001418 3.44 56.74 25.96 0.32
1 465 100-Yr 205.20 191.00 195.83 196.05 0.001675 3.89 62.49 28.19 0.35
1 443 1-Yr 14.90 191.00 194.08 194.08 0.000052 0.47 31.92 18.99 0.06
1 443 2-Yr 23.20 191.00 194.25 194.26 0.000097 0.67 35.33 20.12 0.08
1 443 5-Yr 43.20 191.00 194.54 194.56 0.000221 1.10 41.46 22.02 0.12
1 443 10-Yr 85.30 191.00 194.99 195.04 0.000489 1.83 51.89 2491 0.19
1 443 25-Yr 135.80 191.00 195.39 195.49 0.000781 2.51 62.72 28.15 0.24
1 443 50-Yr 169.90 191.00 195.63 195.75 0.000958 2,91 69.51 30.02 0.27
1 443 100-Yr 205.20 191.00 195.85 196.00 0.001125 3.28 76.26 31.77 0.29
1 435 1-Yr 14.90 193.30 193.88 193.88 194.06 0.025764 3.43 4.34 12.06 1.01
1 435 2-Yr 23.20 193.30 194.03 194.03 194.23 0.021615 3.66 6.51 21.19 0.96
1 435 5-Yr 43.20 193.30 194.25 194.25 194.53 0.018051 4.36 11.35 22.73 0.94
1 435 10-Yr 85.30 193.30 194.57 194.57 194.99 0.016695 5.45 19.09 25.00 0.96
1 435 25-Yr 135.80 193.30 194.88 194.88 195.43 0.015735 6.34 27.18 27.17 0.98
1 435 50-Yr 169.90 193.30 195.07 195.07 195.68 0.015233 6.81 32.29 28.46 0.98
1 435 100-Yr 205.20 193.30 195.24 195.24 195.93 0.014869 7.24 37.31 29.67 0.99
1 395 1-Yr 14.90 191.90 192.60 192.58 192.82 0.022395 3.81 3.91 8.22 0.97
1 395 2-Yr 25.10 191.90 192.80 192.80 193.10 0.022412 4.39 5.72 9.74 1.01
1 395 5-Yr 53.80 191.90 193.22 193.22 193.63 0.020030 5.14 10.47 12.88 1.00
1 395 10-Yr 101.30 191.90 193.78 193.78 194.20 0.011836 5.25 23.11 41.99 0.83
1 395 25-Yr 157.30 191.90 194.09 194.09 194.58 0.011318 5.95 36.19 42.88 0.84
1 395 50-Yr 195.30 191.90 194.25 194.25 194.80 0.011490 6.40 43.12 43.34 0.86
1 395 100-Yr 234.40 191.90 194.40 194.40 195.00 0.011638 6.81 49.62 43.77 0.88
1 370 1-Yr 14.90 191.40 192.02 192.02 192.23 0.024993 3.65 4.09 10.09 1.01
1 370 2-Yr 25.10 191.40 192.20 192.20 192.47 0.022804 4.22 5.95 10.98 1.01




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 370 5-Yr 53.80 191.40 192.57 192.57 192.98 0.020132 5.16 10.44 12.86 1.01
1 370 10-Yr 101.30 191.40 193.17 193.17 193.57 0.011237 5.15 24.15 46.18 0.81
1 370 25-Yr 157.30 191.40 193.47 193.47 193.93 0.010885 5.83 38.10 47.37 0.82
1 370 50-Yr 195.30 191.40 193.63 193.63 194.14 0.010746 6.20 46.09 48.04 0.83
1 370 100-Yr 234.40 191.40 193.76 193.76 194.33 0.011333 6.68 52.29 48.55 0.86
1 358 1-Yr 14.90 188.40 191.79 191.79 0.000048 0.47 31.80 13.54 0.05
1 358 2-Yr 25.10 188.40 191.98 191.99 0.000111 0.73 34.41 13.96 0.08
1 358 5-Yr 53.80 188.40 192.44 192.47 0.000317 1.31 41.21 15.33 0.14
1 358 10-Yr 101.30 188.40 192.88 192.95 0.000750 211 48.12 16.63 0.22
1 358 25-Yr 157.30 188.40 193.28 193.40 0.001163 2.82 62.80 46.38 0.28
1 358 50-Yr 195.30 188.40 193.54 193.68 0.001312 3.15 75.00 47.68 0.30
1 358 100-Yr 234.40 188.40 193.83 194.00 0.001339 3.36 89.45 49.17 0.30
1 311 1-Yr 14.90 188.40 191.79 191.79 0.000057 0.49 30.69 14.15 0.06
1 311 2-Yr 25.10 188.40 191.97 191.98 0.000131 0.75 33.40 14.89 0.09
1 311 5-Yr 53.80 188.40 192.43 192.45 0.000387 1.32 40.84 17.99 0.15
1 311 10-Yr 101.30 188.40 192.84 192.91 0.000906 2.07 48.84 20.87 0.24
1 311 25-Yr 157.30 188.40 193.22 193.34 0.001345 2.72 63.48 50.79 0.30
1 311 50-Yr 195.30 188.40 193.48 193.61 0.001439 2.99 76.72 52.04 0.31
1 311 100-Yr 234.40 188.40 193.78 193.93 0.001383 3.14 92.73 53.53 0.31
1 293 1-Yr 15.80 191.00 191.61 191.60 191.77 0.025018 3.24 4.88 14.47 0.98
1 293 2-Yr 25.50 191.00 191.76 191.73 191.96 0.020705 3.57 7.15 15.82 0.94
1 293 5-Yr 60.40 191.00 192.22 192.14 192.42 0.009717 3.69 20.51 42.76 0.71
1 293 10-Yr 111.50 191.00 192.67 192.86 0.005912 3.84 40.21 44.35 0.59
1 293 25-Yr 171.40 191.00 193.07 193.28 0.004837 4.16 58.42 45.94 0.56
1 293 50-Yr 212.00 191.00 193.35 193.57 0.004162 4.26 71.31 47.58 0.53
1 293 100-Yr 253.80 191.00 193.68 193.88 0.003336 4.23 87.19 49.52 0.49
1 275 1-Yr 15.80 190.40 191.09 191.09 191.32 0.024363 3.89 4.06 8.86 1.01
1 275 2-Yr 25.50 190.40 191.29 191.29 191.56 0.021778 4.24 6.02 10.58 0.99
1 275 5-Yr 60.40 190.40 191.75 191.75 192.15 0.019814 5.12 11.80 14.52 1.00
1 275 10-Yr 111.50 190.40 192.26 192.26 192.69 0.011880 5.43 25,51 46.28 0.84
1 275 25-Yr 171.40 190.40 192.88 192.58 193.18 0.005647 4.86 51.69 74.08 0.62
1 275 50-Yr 212.00 190.40 193.33 192.75 193.49 0.002737 3.89 100.25 83.64 0.45
1 275 100-Yr 253.80 190.40 193.68 192.92 193.81 0.002003 3.65 130.74 88.10 0.39
1 264 1-Yr 15.80 187.70 190.89 190.89 0.000068 0.50 31.56 16.54 0.06
1 264 2-Yr 25.50 187.70 191.13 191.14 0.000123 0.71 35.74 17.74 0.09
1 264 5-Yr 60.40 187.70 191.77 191.79 0.000279 1.29 48.19 21.10 0.14
1 264 10-Yr 111.50 187.70 192.42 192.48 0.000451 1.89 63.13 25.01 0.18
1 264 25-Yr 171.40 187.70 193.01 193.10 0.000603 243 79.16 29.55 0.22
1 264 50-Yr 212.00 187.70 193.35 193.46 0.000686 2.74 89.58 32.25 0.23
1 264 100-Yr 253.80 187.70 193.67 193.80 0.000755 3.02 100.24 34.65 0.25

ar




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 251 1-Yr 15.80 187.70 190.88 190.89 0.000071 0.50 31.52 17.14 0.07
1 251 2-Yr 25.50 187.70 191.13 191.13 0.000127 0.71 35.85 18.38 0.09
1 251 5-Yr 60.40 187.70 191.76 191.79 0.000281 1.27 48.34 20.80 0.14
1 251 10-Yr 111.50 187.70 192.42 192.47 0.000450 1.87 62.92 24.18 0.18
1 251 25-Yr 171.40 187.70 193.01 193.09 0.000599 241 78.21 27.68 0.22
1 251 50-Yr 212.00 187.70 193.34 193.45 0.000681 2.71 87.78 29.24 0.23
1 251 100-Yr 253.80 187.70 193.66 193.79 0.000752 2.99 97.27 30.64 0.25
1 239 1-Yr 15.80 190.00 190.65 190.65 190.86 0.024256 3.70 4.27 10.10 1.00
1 239 2-Yr 25.50 190.00 190.81 190.81 191.10 0.021619 4.32 5.99 11.36 1.00
1 239 5-Yr 60.40 190.00 191.27 191.27 191.73 0.016585 5.57 12.00 14.96 0.96
1 239 10-Yr 111.50 190.00 191.76 191.76 192.40 0.014185 6.66 20.16 18.21 0.95
1 239 25-Yr 171.40 190.00 192.22 192.22 193.00 0.012757 7.53 29.21 20.98 0.94
1 239 50-Yr 212.00 190.00 192.47 192.47 193.35 0.012431 8.05 34.70 22.11 0.95
1 239 100-Yr 253.80 190.00 192.70 192.70 193.68 0.012523 8.60 39.71 23.12 0.97
1 218 1-Yr 15.80 189.50 190.30 190.42 0.010848 2.78 5.68 11.24 0.69
1 218 2-Yr 25.50 189.50 190.48 190.34 190.64 0.011598 3.23 7.90 13.13 0.73
1 218 5-Yr 60.40 189.50 190.93 190.76 191.19 0.010261 4.16 15.05 19.02 0.75
1 218 10-Yr 111.50 189.50 191.43 191.17 191.79 0.008105 4.89 25.45 22.38 0.71
1 218 25-Yr 171.40 189.50 191.91 191.55 192.35 0.006946 5.47 37.05 25.62 0.69
1 218 50-Yr 212.00 189.50 192.19 192.67 0.006591 5.82 44.35 27.42 0.69
1 218 100-Yr 253.80 189.50 192.45 192.98 0.006333 6.14 51.62 29.02 0.69
1 200 1-Yr 17.60 189.20 189.89 189.89 190.12 0.023865 3.80 4.63 10.36 1.00
1 200 2-Yr 27.60 189.20 190.06 190.06 190.34 0.022508 4.29 6.45 11.98 1.01
1 200 5-Yr 63.00 189.20 190.48 190.48 190.94 0.017184 5.46 12.34 15.71 0.97
1 200 10-Yr 115.10 189.20 190.95 190.95 191.57 0.014344 6.48 20.74 19.85 0.95
1 200 25-Yr 176.60 189.20 191.40 191.40 192.15 0.012719 7.29 30.45 23.75 0.93
1 200 50-Yr 218.30 189.20 191.66 191.66 192.48 0.012076 7.73 36.81 25.68 0.93
1 200 100-Yr 261.10 189.20 191.89 191.89 192.79 0.011701 8.15 43.01 27.37 0.93
1 182 1-Yr 17.60 185.00 188.89 188.90 0.000050 0.50 34.98 12.98 0.05
1 182 2-Yr 27.60 185.00 189.13 189.14 0.000094 0.72 38.26 14.54 0.07
1 182 5-Yr 63.00 185.00 189.72 189.75 0.000263 1.36 48.41 19.90 0.13
1 182 10-Yr 115.10 185.00 191.30 191.34 0.000220 1.60 86.99 28.23 0.13
1 182 25-Yr 176.60 185.00 191.61 191.68 0.000414 2.29 95.81 29.70 0.17
1 182 50-Yr 218.30 185.00 191.78 191.88 0.000562 2.72 100.87 30.53 0.20
1 182 100-Yr 261.10 185.00 191.94 192.08 0.000715 3.13 106.07 31.36 0.23
1 161 1-Yr 17.60 185.00 188.89 188.89 0.000051 0.51 34.78 12.88 0.05
1 161 2-Yr 27.60 185.00 189.13 189.14 0.000096 0.73 38.01 14.42 0.08
1 161 5-Yr 63.00 185.00 189.71 189.74 0.000268 1.37 48.08 20.26 0.13
1 161 10-Yr 115.10 185.00 191.30 191.34 0.000219 1.59 89.02 29.59 0.12
1 161 25-Yr 176.60 185.00 191.60 191.67 0.000410 2.27 98.14 30.93 0.17
1 161 50-Yr 218.30 185.00 191.77 191.87 0.000556 2.70 103.32 31.66 0.20

ar




HEC-RAS Plan: Proposed

River: Unamed_Trib Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (fv) (ft) (f) (ft/ft) (ft/s) (sq ft) (ft)
1 161 100-Yr 261.10 185.00 191.93 192.07 0.000708 3.10 108.63 32.41 0.23
1 147 1-Yr 17.60 187.90 188.62 188.62 188.87 0.023772 3.96 4.44 9.27 1.01
1 147 2-Yr 27.60 187.90 188.81 188.81 189.11 0.022247 4.36 6.34 10.90 1.01
1 147 5-Yr 63.00 187.90 189.26 189.26 189.69 0.017048 5.27 12.69 19.02 0.95
1 147 10-Yr 115.10 187.90 191.26 191.33 0.000735 2.33 71.31 33.16 0.24
1 147 25-Yr 176.60 187.90 191.54 191.66 0.001234 3.21 80.55 34.12 0.32
1 147 50-Yr 218.30 187.90 191.68 191.85 0.001594 3.76 85.56 34.63 0.36
1 147 100-Yr 261.10 187.90 191.83 192.04 0.001942 4.26 90.66 35.15 0.40
1 130 1-Yr 17.60 187.40 188.13 188.13 188.38 0.023620 3.99 4.41 9.06 1.01
1 130 2-Yr 27.60 187.40 188.32 188.32 188.62 0.022284 4.40 6.27 10.62 1.01
1 130 5-Yr 63.00 187.40 188.79 188.78 189.21 0.019299 5.17 12.19 14.52 0.99
1 130 10-Yr 115.10 187.40 191.27 191.31 0.000389 1.83 88.36 37.02 0.18
1 130 25-Yr 176.60 187.40 191.55 191.63 0.000672 2.53 98.94 38.03 0.24
1 130 50-Yr 218.30 187.40 191.70 191.81 0.000877 2.98 104.74 38.57 0.27
1 130 100-Yr 261.10 187.40 191.86 192.00 0.001079 3.39 110.66 39.12 0.30
1 119 1-Yr 17.60 184.80 187.73 187.74 0.000176 0.79 22.32 11.19 0.10
1 119 2-Yr 27.60 184.80 187.95 187.97 0.000325 1.11 2491 11.86 0.13
1 119 5-Yr 63.00 184.80 189.04 189.07 0.000526 1.53 41.25 23.92 0.18
1 119 10-Yr 115.10 184.80 191.28 191.30 0.000139 1.24 118.18 39.70 0.10
1 119 25-Yr 176.60 184.80 191.57 191.62 0.000257 1.76 129.93 40.91 0.14
1 119 50-Yr 218.30 184.80 191.73 191.79 0.000346 2.09 136.49 41.56 0.16
1 119 100-Yr 261.10 184.80 191.89 191.97 0.000438 2.40 143.19 42.21 0.19
1 85 1-Yr 17.60 184.80 187.73 187.73 0.000110 0.67 26.46 12.45 0.08
1 85 2-Yr 27.60 184.80 187.95 187.96 0.000204 0.94 29.28 12.90 0.11
1 85 5-Yr 63.00 184.80 189.03 189.06 0.000278 1.42 49.98 26.54 0.14
1 85 10-Yr 115.10 184.80 191.28 191.30 0.000116 1.29 125.94 38.24 0.10
1 85 25-Yr 176.60 184.80 191.56 191.61 0.000223 1.85 137.06 39.40 0.13
1 85 50-Yr 218.30 184.80 191.72 191.78 0.000306 2.21 143.22 40.03 0.16
1 85 100-Yr 261.10 184.80 191.87 191.96 0.000394 2.55 149.49 40.66 0.18
1 52 1-Yr 17.60 186.80 187.48 187.48 187.70 0.024378 3.77 4.67 10.75 1.01
1 52 2-Yr 27.60 186.80 187.65 187.65 187.92 0.022612 4.13 6.69 12.72 1.00
1 52 5-Yr 63.00 186.80 188.98 188.05 189.04 0.001145 2.08 38.67 30.04 0.28
1 52 10-Yr 115.10 186.80 191.27 188.48 191.29 0.000174 141 115.56 37.12 0.12
1 52 25-Yr 176.60 186.80 191.55 188.80 191.60 0.000321 2.00 126.07 37.99 0.17
1 52 50-Yr 218.30 186.80 191.70 188.99 191.77 0.000433 2.38 131.80 38.45 0.20
1 52 100-Yr 261.10 186.80 191.85 189.17 191.94 0.000549 2.74 137.61 38.92 0.22

-




STORM DRAIN COMPUTATIONS:

FOR: STORM INTERVAL: 10 COMPUTED El
STANTEC Broad Branch MANNING'S N: 0.013 DATE 4/18/2013
6110 Frost Place TIME BASIS (MIN): 10 STUDY NO.
Laurel, Maryland 20707 FILE NO.
JOB NO. 110577
PIPE COMPUTATIONS INLET COMPUTATIONS
INC. TOTAL ST. ST.

FROM TO AREA AREA R AR MOD. [|SUM. AR TIME I Q SLOPE DIAM. VEL. LENGTH INLET AREA Q sLore | sPrEAD TYPE CAP. OVER/
NO. NO. AC. AC. AR MIN.- SEC IN./HR CFS % IN. FT./ SEC. FT. VP NO. AC CFS % FT. CFS TO
IN2 | ouT1 | 378 | 378 | 0.70 | 2.65 | 2.65 | 2.65 10:00 587 | 155 3.00 4 3.8 19 35 IN2 | 3.78 | 16.36
IN6 ES1 378 | 378 | 0.70 | 265 | 2.65 | 2.65 10:00 587 | 155 4.40 15 | 110 40 33 IN6 | 3.78 | 16.36
IN3 | ouT2 | 119 | 119 | 0.70 | 0.83 | 0.83 | 0.83 10:00 587 | 4.9 1.00 4 2.2 12 2.2 IN3 | 1.19 | 5.15
IN7 ES2 119 | 119 | 070 | 0.83 | 0.83 | 0.83 10:00 587 | 4.9 0.50 15 | 37 19 44 | IN7 | 119 | 5.15
IN8 | MH3 | 081 | 081 | 070 | 057 | 057 | 057 10:00 587 | 33 0.50 6 2.0 8 44 | IN8 | 081 | 351
MH3| MH1 | 000 | 081 | 0.00| 0.00 | 0.00 | 057 10:04 586 | 3.3 3.00 15 | 9.1 8 71 | MH3 | 0.00 | 0.00




STORM DRAIN COMPUTATIONS:

FOR: STORM INTERVAL: 15 COMPUTED El
STANTEC Broad Branch MANNING'S N: 0.013 DATE 4/18/2013
6110 Frost Place TIME BASIS (MIN): 10 STUDY NO.
Laurel, Maryland 20707 FILE NO.
JOB NO. 110577
PIPE COMPUTATIONS INLET COMPUTATIONS
INC. TOTAL ST. ST.

FROM TO AREA AREA R AR MOD. [|SUM. AR TIME I Q SLOPE DIAM. VEL. LENGTH INLET AREA Q sLore | sPrEAD TYPE CAP. OVER/
NO. NO. AC. AC. AR MIN.- SEC IN./HR CFS % IN. FT./ SEC. FT. VP NO. AC CFS % FT. CFS TO
IN2 | ouT1 | 378 | 378 | 0.70 | 2.65 | 2.65 | 2.65 10:00 6.18 | 16.4 3.00 4 3.8 19 35 IN2 | 3.78 | 16.36
IN6 ES1 378 | 378 | 0.70 | 265 | 2.65 | 2.65 10:00 6.18 | 16.4 4.40 15 | 110 40 33 IN6 | 3.78 | 16.36
IN3 | ouT2 | 119 | 119 | 0.70 | 0.83 | 0.83 | 0.83 10:00 6.18 | 5.2 1.00 4 2.2 12 2.2 IN3 | 1.19 | 5.15
IN7 ES2 119 | 119 | 070 | 0.83 | 0.83 | 0.83 10:00 6.18 | 5.2 0.50 15 | 37 19 44 | IN7 | 119 | 5.15
IN8 | MH3 | 081 | 081 | 070 | 057 | 057 | 057 10:00 6.18 | 3.5 0.50 6 2.0 8 44 | IN8 | 081 | 351
MH3| MH1 | 000 | 081 | 0.00| 0.00 | 0.00 | 057 10:04 6.17 | 35 3.00 15 | 9.1 8 71 | MH3 | 0.00 | 0.00




STORM DRAIN COMPUTATIONS:

FOR: STORM INTERVAL: 25 COMPUTED El
STANTEC Broad Branch MANNING'S N: 0.013 DATE 4/18/2013
6110 Frost Place TIME BASIS (MIN): 10 STUDY NO.
Laurel, Maryland 20707 FILE NO.
JOB NO. 110577
PIPE COMPUTATIONS INLET COMPUTATIONS
INC. TOTAL ST. ST.

FROM TO AREA AREA R AR MOD. [|SUM. AR TIME I Q SLOPE DIAM. VEL. LENGTH INLET AREA Q sLore | sPrEAD TYPE CAP. OVER/
NO. NO. AC. AC. AR MIN.- SEC IN./HR CFS % IN. FT./ SEC. FT. VP NO. AC CFS % FT. CFS TO
IN2 | ouT1 | 378 | 378 | 0.70 | 2.65 | 2.65 | 2.65 10:00 6.81 | 18.0 3.00 4 3.8 19 35 IN2 | 3.78 | 16.36
IN6 ES1 378 | 378 | 0.70 | 265 | 2.65 | 2.65 10:00 6.81 | 18.0 4.40 15 | 110 40 33 IN6 | 3.78 | 16.36
IN3 | ouT2 | 119 | 119 | 0.70 | 0.83 | 0.83 | 0.83 10:00 681 | 5.7 1.00 4 2.2 12 2.2 IN3 | 1.19 | 5.15
IN7 ES2 119 | 119 | 070 | 0.83 | 0.83 | 0.83 10:00 681 | 57 0.50 15 | 37 19 44 | IN7 | 119 | 5.15
IN8 | MH3 | 081 | 081 | 070 | 057 | 057 | 057 10:00 6.81 | 3.9 0.50 6 2.0 8 44 | IN8 | 081 | 351
MH3| MH1 | 000 | 081 | 0.00| 0.00 | 0.00 | 057 10:04 6.80 | 3.9 3.00 15 | 9.1 8 71 | MH3 | 0.00 | 0.00




STORM DRAIN COMPUTATIONS:

FOR: STORM INTERVAL: 50 COMPUTED El
STANTEC Broad Branch MANNING'S N: 0.013 DATE 4/18/2013
6110 Frost Place TIME BASIS (MIN): 10 STUDY NO.
Laurel, Maryland 20707 FILE NO.
JOB NO. 110577
PIPE COMPUTATIONS INLET COMPUTATIONS
INC. TOTAL ST. ST.

FROM TO AREA AREA R AR MOD. [|SUM. AR TIME I Q SLOPE DIAM. VEL. LENGTH INLET AREA Q sLore | sPrEAD TYPE CAP. OVER/
NO. NO. AC. AC. AR MIN.- SEC IN./HR CFS % IN. FT./ SEC. FT. VP NO. AC CFS % FT. CFS TO
IN2 | ouT1 | 378 | 378 | 0.70 | 2.65 | 2.65 | 2.65 10:00 755 | 20.0 3.00 4 3.8 19 35 IN2 | 3.78 | 16.36
IN6 ES1 378 | 378 | 0.70 | 265 | 2.65 | 2.65 10:00 755 | 20.0 4.40 15 | 110 40 33 IN6 | 3.78 | 16.36
IN3 | ouT2 | 119 | 119 | 0.70 | 0.83 | 0.83 | 0.83 10:00 755 | 6.3 1.00 4 2.2 12 2.2 IN3 | 1.19 | 5.15
IN7 ES2 119 | 119 | 070 | 0.83 | 0.83 | 0.83 10:00 755 | 6.3 0.50 15 | 37 19 44 | IN7 | 119 | 5.15
IN8 | MH3 | 081 | 081 | 070 | 057 | 057 | 057 10:00 755 | 4.3 0.50 6 2.0 8 44 | IN8 | 081 | 351
MH3| MH1 | 000 | 081 | 0.00| 0.00 | 0.00 | 057 10:04 754 | 43 3.00 15 | 9.1 8 71 | MH3 | 0.00 | 0.00




STORM DRAIN COMPUTATIONS:

FOR: STORM INTERVAL: 100 COMPUTED El
STANTEC Broad Branch MANNING'S N: 0.013 DATE 4/18/2013
6110 Frost Place TIME BASIS (MIN): 10 STUDY NO.
Laurel, Maryland 20707 FILE NO.
JOB NO. 110577
PIPE COMPUTATIONS INLET COMPUTATIONS
INC. TOTAL ST. ST.

FROM TO AREA AREA R AR MOD. [|SUM. AR TIME I Q SLOPE DIAM. VEL. LENGTH INLET AREA Q sLore | sPrEAD TYPE CAP. OVER/
NO. NO. AC. AC. AR MIN.- SEC IN./HR CFS % IN. FT./ SEC. FT. VP NO. AC CFS % FT. CFS TO
IN2 | ouT1 | 378 | 378 | 0.70 | 2.65 | 2.65 | 2.65 10:00 8.28 | 21.9 3.00 4 3.8 19 35 IN2 | 3.78 | 16.36
IN6 ES1 378 | 378 | 0.70 | 265 | 2.65 | 2.65 10:00 8.28 | 21.9 4.40 15 | 110 40 33 IN6 | 3.78 | 16.36
IN3 | ouT2 | 119 | 119 | 0.70 | 0.83 | 0.83 | 0.83 10:00 828 | 6.9 1.00 4 2.2 12 2.2 IN3 | 1.19 | 5.15
IN7 ES2 119 | 119 | 070 | 0.83 | 0.83 | 0.83 10:00 828 | 6.9 0.50 15 | 37 19 44 | IN7 | 119 | 5.15
IN8 | MH3 | 081 | 081 | 070 | 057 | 057 | 057 10:00 828 | 47 0.50 6 2.0 8 44 | IN8 | 081 | 351
MH3| MH1 | 000 | 081 | 0.00| 0.00 | 0.00 | 057 10:04 826 | 47 3.00 15 | 9.1 8 71 | MH3 | 0.00 | 0.00




INLET CAPACITY CALCULATIONS:

Broad Branch, Inlet Capacity 10- and 100-Year

DESIGNED:
CHECKED:

El
KMD

SUMP INLETS (USING ORIFICE EQUATION):

DATE: 4/16/2013
DATE: 5/15/2013

A = 60% OF TOTAL AREA (ASSUME GRATE COVERS 40% OF OPENING)

YARD INLET: A = 0.6(2.5'x 2.5 = 3.75 sf
ORIFICE EQUATION: E INLET: A=0.6(4.0' x 4.0)= 9.60 sf
Q = 0.6A(2gh)"0.5 h = PONDING ELEVATION (feet)
h (50% Blocked) = [Q/(4.81*(A/2))]"2
SUMP INLETS (USING WEIR EQUATION): c=3
L(e) = 60 % OF TOTAL LENGTH (ASSUME GRATE COVERS 40% OF OPENING)
WEIR EQUATION: YARD INLET: L(e) = 0.6(4 x 2.5") = 6 feet
Q = (cLh)*(3/2) E INLET: L(e) = 0.6(4 x 4.0) = 9.6 feet
h (50% blocked) = (Q/(3.1*(L/2)))(2/3) h = PONDING ELEVATION (feet)
ORIFICE EQUATION | WEIR EQUATION PONDING ELEVATION
STR STR Q10* | Q100* TOP OF 10 YR 100-YR
# TYPE A (feet) | L(e) (feet) | (cfs) (cfs) h10 h100 h10 h100 STR WSEL WSEL
IN2 Yard 3.75 6.00 15.5 21.9 2.954 5.897 1.406 1.770 226.80 229.75 232.70
IN6 Yard 3.75 6.00 15.5 21.9 2.954 5.897 1.406 1.770 224.00 226.95 229.90
IN3 Yard 3.75 6.00 4.9 6.9 0.295 0.585 0.652 0.820 219.40 220.05 220.22
IN7 Yard 3.75 6.00 4.9 6.9 0.295 0.585 0.652 0.820 218.50 219.15 219.32
IN8 Yard 3.75 6.00 3.3 4.7 0.134 0.272 0.501 0.634 217.00 217.50 217.63

*FROM STORM DRAIN COMPUTATIONS FOR THE 10 YR STORM
**FROM STORM DRAIN COMPUTATIONS FOR THE 100 YR STORM

J:\env\0577 - DDOE - Broad Branch\TR-20\10-YR and 100-YR_INLETCAPACITY .xls [CAPACITY]




INLET CAPACITY CALCULATIONS:

DESIGNED: El

Broad Branch, Inlet Capacity 15-Year

CHECKED: KMD

SUMP INLETS (USING ORIFICE EQUATION):

DATE: 4/16/2013
DATE: 5/13/2013

A = 60% OF TOTAL AREA (ASSUME GRATE COVERS 40% OF OPENING)

YARD INLET: A=0.6(2.5'x 2.5" = 3.75 sf
ORIFICE EQUATION: E INLET: A=0.6(4.0'x 4.0")= 9.60 sf
Q = 0.6A(2gh)"0.5 h = PONDING ELEVATION (feet)
h (50% Blocked) = [Q/(4.81*(A/2))]"2
SUMP INLETS (USING WEIR EQUATION): Cc=3
L(e) =60 % OF TOTAL LENGTH (ASSUME GRATE COVERS 40% OF OPENING)
WEIR EQUATION: YARD INLET: L(e) =0.6(4 x 2.5") = 6 feet
Q = (cLh)(3/2) E INLET: L(e) =0.6(4 x 4.0") = 9.6 feet
h (50% blocked) = (Q/(3.1*(L/2)))(2/3) h = PONDING ELEVATION (feet)
ORIFICE EQUATION WEIR EQUATION PONDING ELEVATION
STR STR Q15* TOP OF 15 YR
# TYPE A (feet) | L(e) (feet) (cfs) h15 h15 STR WSEL
IN2 Yard 3.75 6.00 16.40 3.307 0.000 1.460 0.000 226.80 230.11
ING Yard 3.75 6.00 16.40 3.307 0.000 1.460 0.000 224.00 227.31
IN3 Yard 3.75 6.00 5.20 0.332 0.000 0.679 0.000 219.40 220.08
IN7 Yard 3.75 6.00 5.20 0.332 0.000 0.679 0.000 218.50 219.18
IN8 Yard 3.75 6.00 3.50 0.151 0.000 0.521 0.000 217.00 217.52

*FROM STORM DRAIN COMPUTATIONS FOR THE 15 YR STORM

J:\env\0577 - DDOE - Broad Branch\TR-20\15-YR_INLETCAPACITY .xls [CAPACITY]




INLET CAPACITY CALCULATIONS:

Broad Branch, Inlet Capacity 25- and 50-Year

DESIGNED:
CHECKED:

El
KMD

SUMP INLETS (USING ORIFICE EQUATION):

DATE: 4/16/2013
DATE: 5/15/2013

A = 60% OF TOTAL AREA (ASSUME GRATE COVERS 40% OF OPENING)

YARD INLET: A = 0.6(2.5'x 2.5 = 3.75 sf
ORIFICE EQUATION: E INLET: A=0.6(4.0' x 4.0)= 9.60 sf
Q = 0.6A(2gh)"0.5 h = PONDING ELEVATION (feet)
h (50% Blocked) = [Q/(4.81*(A/2))]"2
SUMP INLETS (USING WEIR EQUATION): c=3
L(e) = 60 % OF TOTAL LENGTH (ASSUME GRATE COVERS 40% OF OPENING)
WEIR EQUATION: YARD INLET: L(e) = 0.6(4 x 2.5") = 6 feet
Q = (cLh)*(3/2) E INLET: L(e) = 0.6(4 x 4.0) = 9.6 feet
h (50% blocked) = (Q/(3.1*(L/2)))(2/3) h = PONDING ELEVATION (feet)
ORIFICE EQUATION | WEIR EQUATION PONDING ELEVATION
STR STR Q25* | Q50% TOP OF 25 YR 50-YR
# TYPE A (feet) | L(e) (feet) | (cfs) (cfs) h25 h50 h25 h50 STR WSEL WSEL
IN2 Yard 3.75 6.00 18.0 20.0 3.983 4.918 1.553 1.666 226.80 230.78 231.72
IN6 Yard 3.75 6.00 18.0 20.0 3.983 4.918 1.553 1.666 224.00 227.98 228.92
IN3 Yard 3.75 6.00 5.7 6.3 0.399 0.488 0.722 0.771 219.40 220.12 220.17
IN7 Yard 3.75 6.00 5.7 6.3 0.399 0.488 0.722 0.771 218.50 219.22 219.27
IN8 Yard 3.75 6.00 3.9 4.3 0.187 0.227 0.560 0.598 217.00 217.56 217.60

*FROM STORM DRAIN COMPUTATIONS FOR THE 25 YR STORM
**FROM STORM DRAIN COMPUTATIONS FOR THE 50 YR STORM

J:\env\0577 - DDOE - Broad Branch\TR-20\25-YR and 50-YR_INLETCAPACITY .xIs [CAPACITY]




Appendix 5 — Water Quality Calculations



Water Quality Volume (0.3" & 0.5" Runoff Depth)

Total

. I i 9 . I, (Roofto V,
Fiz:/\illiy Drainage [ Contributing Ir?lgsg\;lggs&/o Impervious % R (Rooftop & R a 2 P I WQv (ft) Prov\i/\(/jed
Drainage Area i
Number Area # (f?Z) Sidewalks) (Pavement) | Sidewalks) | (Pavement) Sidewalks) (Pavement) (i)
1 3B1 164,516 12 10 0.30 0.50 19,067 17,126 1190 1219
2 3B2 51,747 16 5 0.30 0.50 8,305 2,561 314 314
3 OFF1 67,974 43 7 0.30 0.50 29,066 4,921 932 414
2436 1947
Surface
SWR Drai Area Pondi Volume of Volume
Facility | ranade . onding Voids Provided
Area # Provided Depth (ft) 3 3
Number 2 (ft%) (ft)
(ft%)
1 3B1 2438 0.50 0.00 1219
2 3B2 629 0.50 0.00 314
3 OFF1 829 0.50 0.00 414

1947






